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ABSTRACT 



This report summarizes the results of the National 
Science Foundations biennial Survey of Science Activities of 
Institution of Higher Education which collected information on 
January, 1969, employment and academic year 1967-68 financing in the 
sciences and engineering in 2,175 universities and colleges with such 
programs. The report gives special attention to trends in utilization 
of resources by science field (life science, physical science, social 
science, psychology, engineering, and mathematics) , type of 
institution, geographical area, and sources of financing. Details 
regarding the scope, coverage, methods of estimating and limitations 
of the survey are presented in the technical notes in appendix A. 
Other appendices contain the consolidated questionnaires summarizing 
survey data for selected categories of institutions: 2, 175 

universities and colleges, 101 medical schools, and 36 
university-administered FFRDC * s. (Author/PR) 
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GENERAL NOTES 

• Statistics shown in this report may not add to totals or subtotals because 
of rounding. 

• Percentages were calculated on the basis of statistical aggregates 
reported in the survey (employment figures in units and financial data 
In thousands of dollars) and may differ from percentages based an 
rounded figures, 

• All percentage changes in trend statistics represent compound annual 
rates, 

• Employment figures for 1965, 1967, and 1969 relate to January of the 
designated year, while employment figures cited for 1958 and 1961 
relate to March of the designated year, 

• Financial data for 1968 relate to academic year 1967-68. Data for 
other academic years are identified similarly. Data for each of the 
years covered in this report are shown in current dollars; thus, trend 
data on R&D and other scientific expenditures do not take into account 
changes that have occurred in the purchasing power of the dollar 

• The term "outlying areas" includes the Canal Zone, Guam, Puerto Rico, 
and the Virgin Islands. 
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DEFINITIONS 



Universities and colleges include institutions of higher education in the United 
States and outlying areas offering at least a 2^year resident program of college- 
level studies and meeting criteria for listing in directories of higher education 
published periodically by the U,3. Office of Education. As defined for this report, 
“universities and colleges” include all organizational units of such institutions 
except university-administered PFRDC’Sj which are described below. 

University -administered Federally Funded Research and Development Cen- 
ters (FFRDC's) are organizations exclusively or substantially financed by the 
Federal Government, in most instances established to meet an R&D need of the 
Federal Government, and administered by individual universities or university 
consortia. (List for academic year 1967-68 shown in appendix D.) 



Scientists and engineers include employees of an institution, except graduate 
students compensated for part-time services, who have received a bachelor's degree, 
or have the equivalent in training or experience, and are working at a profess onal 
level (a level at which knowledge at least equivalent to that obtained in a 4-year 
bachelor's degree program is essential to the performance of duties in the sciences 
or engineering) . For the purposes of this report, statistics on graduate students 
receiving salaries, wages, or other duty stipends for part-time services as scientists 
and engineers (such as teaching and research assistants) are shown separately in 
section 2. 



Current R&D expenditures include both direct and indirect costs of research 
and development in the sciences and engineering performed by universities and 
colleges. Included are separately budgeted research and development, for which 
universities and colleges normally maintain precise records, and the estimated ex- 
penditures for departmental research and other costs associated with R&D per- 
formance, for which most institutions do not maintain records. 

Current expenditures for separately budgeted research and development refer 
to R&D projects for which exact accountability for expenditures is maintained by 
universities and colleges. Such expenditures are made from funds specifically 
designated for R&D performance through gifts, grants, and contracts, or ear- 
marked for such a purpose by the university or college. 

Current expenditures for instruction and departmental research include all 
direct and indirect expenditures incurred in instructional programs for resident, 
degree-credit courses of study in the sciences and engineering. Included are 
salaries of department heads, faculty members, and secretaries and technicians ; 
costs of office and laboratory materials and supplies; and other direct and indirect 
expenses. The departmental research portion was defined for this survey as re- 
search that is carried on in connection With the teaching function and is funded 
without separate financial records in the departmental budgets rather than being 
allocated from restricted funds, as defined above for separately budgeted research. 

Capital expenditures for scientific and engineering facilities and equipment 
for research , development , and instruction include funds for facilities that were 
in process or completed in academic years 1967—68. Facilities and equipment are 
defined to include buildings, fixed equipment, movable furnishings, arehit@ets , fees 
and related costs, and special separate facilities to house scientific apparatus, 



Note:— O ther and more detailed definitions are included in the survey instruc- 
tions in appendix E. 
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Foreword 



UBLic awareness of the importance of science and technology in 



all facets of life has stimulated wide interest in the science and 
engineering programs of the Nation’s universities and colleges. Public 
interest in such matters manifested itself in progressively increasing finan- 
cial support of academic science by all levels of government in the early 
and mid-1960’s. However* we now seem to be in a period where Federal 
funding of academic science has leveled off and actually supports a decreas- 
ing level of activity. Consequently, it is more important than ever to develop 
information which provides insight into the nature and distribution of 
academic science resources. 

Issues associated with the financial needs of higher education to 
accommodate increased enrollments, to provide expanded research and 
public service activities, and to achieve and maintain excellence tend to 
receive national attention because of the heavy dependence of universities 
and colleges on outside sources of support, both public and private. The fact 
that universities and colleges utilize a relatively small proportion of the 
Nation’s science resources, whether measured in manpower or financial 
terms, is frequently overlooked. For example, their faculties and other 
professional staffs include only one-sixth of American scientists and 
engineers. Similarly, universities and colleges account annually for only 
one-tenth of the Nation’s R&D performance measured in dollar terms* 

This report summarizes the results of the National Science Founda- ’ 
tion’s biennial Survey of Scientific Activities of Institutions of Higher 
.Education, which collected information on January 1969 employment and 
academic year 1967—68 financing in the sciences and engineering in the 
2,175 universities and colleges with such programs. The report gives special 
attention to trends in utilization of resources by field of science, type of 
- institution, geographical area, and sou'rce of financing. It should be noted, 
however, that survey findings presented in this report do not reflect fully 
the slackening of Federal support of academic science that occurred in the 
late 1980’s and that has continued since then. Thus, according to data 
reported in NSF Federal Funds surveys, Federal R&D obligations at 
universities and colleges increased less than 1 percent between fiscal years 
1968 and 1970. 

The survey on which this report is based is part of a series of recurring 
NSF studies covering all sectors of the U.3. economy, including industry, 
government, and independent nonprofit organizations. These studies are 
designed to yield data on the principal economic characteristics of the 




Nation’s investment in science and technology. Such information is useful 
to officials of public and private organizations concerned with planning 
and administering policies and programs to strengthen the Nation’s 
scientific and technological capabilities. 

The report was prepared in the National Science Foundation’s Office 
of Economic and Manpower Studies, Thomas J. Mills, Head, Assistance 
in compiling the mailing list and other aspects of the survey by officials 
of the U.S. Office of Education is gratefully acknowledged. The National 
Science Foundation also appreciates the cooperation of officials of univer- 
sities and colleges who provided the information upon which this report 
is based. 

May 1970 

Charles B, Falk 
Head 

Office of Economic , Manpower , 
and Special Studies 
National Science Fotindaiion 
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Distribution of scientists and engineers and expenditures 
at universities and colleges, by type of institution. 

Scientists & Engineers; 2,175 Institutions Granting: Expenditures; $7.0 billion 2/ 

January 1969 - 253,500 1968 




Source: National Science Foundation. 



Summary 



Universities and Colleges 1 

Scientists and engineers , — The 253,500 full- and part-time scientists and 
engineers employed in the Nation’s universities and colleges in 1969 rep- 
resented an increase of 8.1 percent per year over the 217,200 total for 1967, 
compared with a 6.9-percent yearly rate of increase that prevailed during 
1958-67. 

Throughout the 11-year span from 1958—69, the employment of scien- 
tists and engineers increased in each of the functional categories for which 
separate data were collected. In full-time-equivalent (FTE) terms, the 
growth rate in teaching averaged 10.5 percent per year during 1967-69, 
compared with 6.7 percent per year during 1958-67. In contrast, FTE’s 
engaged in R&D performance increased 5.7 percent per year from 1958 to 
1967, but averaged only 2.9 percent per year during 1967-69, reflecting the 
leveling off of Federal R&D support to universities and colleges that 
occurred in the late 1960’s, 

The personnel distribution was as follows : doctorate institutions, 66 
percent; master’s institutions, 13 percent; bachelor’s institutions, 10 per- 
cent ; and institutions not granting science degrees, 12 percent. 

Life scientists comprised more than two-fifths (41 percent) of the 
professional science and engineering staff. Disciplines ranking next were 
social scientists, 21 percent; physical scientists, 14 percent; engineers, 10 
pel cent ; mathematicians, 9 percent ; and psychologists, 6 percent. 

The distribution of scientists and engineers in 1969, by highest earned 
degree, was Ph. D., 43 percent ; M.D. or other health-professional doctorate, 
18 percent; masters, 29 percent; and bachelor’s or the equivalent, 10 
percent. 

In f u 11-t.i me-oqu i valent terms, universities and colleges employed 
222,900 scientists and engineers in 1969. These FTE’s were distributed 
among teaching, 65 percent; research and development, 23 percent; and 
other activities, 12 percent. 

Graduate students, — Universities and colleges supported 84,400 graduate 
students as teaching and research assistants in 1969, an increase of 7.3 
percent per year over the 1967 total. On an FTE basis, the number engaged 
in teaching increased at a rate of 11 percent per year during 1958—67 and 
12 percent during 1967—69. However, the increase in FTE graduate stu- 



i See p. ii for definitions of terms used in this report. 
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dents engaged in R&D performance dropped from 9.8 percent per year 
during 1958-67 to 2.1 percent per year in the latter period. 

Technicians , — In 1969 technicians in the sciences and engineering 
numbered 48,500, of whom 70 percent were primarily engaged in R&D 
work. Life sciences was the dominant field, accounting for more than two- 
thirds of total, technician employment in universities and colleges. 

Expenditures for scientific acti pit ies,-—U niversities and colleges expended 
$7 billion for scientific activities in 1968, including current R&D expendi- 
tures, $2.6 billion (37 percent) ; current instruction expenditures, $8.3 
billion (47 percent) ; and capital expenditures, $1.1 billion (15 percent). 

In contrast to the rapid growth during 1958— 66— when current R&D 
expenditures increased at a rate of 17 percent per year, these expenditures 
slowed to a rate of 11.7 percent per year during 1966—68, reflecting the 
start of the general leveling off of Federal funding. 

Scientific activity expenditures were distributed, by type of institution, 
as follows • doctorate institutions, 78 percent; master’s, 10 percent; bache- 
lor’s, 6 percent ; and institutions not granting science degrees, 6 percent. 



Federally Funded Research and Development Centers (FFRDC’s) 
Administered by Universities and University Consortia 

Scientists and- engineers — Employment of scientists and engineers in 
the 86 university-administered FFRDC’s totaled 11,500 in 1969, an increase 
of 3,5 percent per year over the employment level in 1967. Nearly all of 
these personnel were employed full time and were primarily engaged in 
research and development. 

Graduate students. — Graduate students receiving stipends for part-time 
services as scientists or engineers totaled 900 in 1969. All were engaged 
in research and development, and the majority (57 percent) were in the 
physical sciences. 

Technicians , — -Technician employment totaled 9,100 in 1969, nearly all 
of whom were engaged in research and development in engineering and 
the physical sciences. 

Expenditures for scientific activities. — R&D outlays in university-admin- 
istered FFRDC’s totaled $855 million in 1968, virtually all of which was 
financed by sponsoring Federal agencies. This included $719 million for 
current R&D expenditures (84 percent of the total) and $136 million for 
capital outlays (16 percent). As was the case with universities and col- 
leges, the leveling off in the growth of Federal R&D funding in the late 
1960’s also affected FFRDC’s. The annual rate of increase in current R&D 
expenditures in FFRDC’s during 1966-68 was 6.9 percent, as compared 
with the 10.0-percent annual rate of increase during 1958-66. 
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Introduction 



T his report summarizes the results of the National Science Founda- 
tion's 1969 survey of the scientific activities of institutions of higher 
education. The survey obtained information on 1969 employment of sci- 
entific and technical personnel and 1968 financing of scientific and engineer- 
ing activities. The survey was comparable in scope and coverage to previous 
NSF surveys for 1964 and 1966, but somewhat more comprehensive in terms 
of scientific activities covered than were the NSF surveys for 1954, 1958, 
and 1961." For example, the 1961 survey was limited to manpower data 
^nly, and the financial data obtained in the 1954 and 1958 surveys were 
limited to current and capital R&D expenditures. 

It is important to recognize that throughout this report manpower and 
financial characteristics of universities and colleges and university-admin- 
istered Federally Funded Research and Development Centers (FFRDG’s) 
are shown separately and are mutually exclusive. Thus, any comparisons 
of statistics shown in this report for universities and colleges (part I) 
with statistics of other organizations, such as the U.S. Office of Education, 
that show overall totals for higher education (including university-admin- 
istered FFRDC’s) should take into account the separate status of statistics 
on university-administered FFRDC’s in part II of this report. 

The survey on which this report is based is broader in scope and 
coverage than the annual surveys of Federal support to universities and 
colleges. The National Science Foundation has conducted Federal support 
surveys since 1966 at the request of the Federal Council on Science and 
Technology’s (FCST) Committee on Academic Science and Engineering 
(CASE). Data obtained in CASE surveys differ from those presented in 
this report in that the former refer only to funds that are obligated to 
universities and colleges by the various Federal agencies rather than to 
total expenditures for scientific activities by universities and colleges from 
all sources of financing, both Federal and non-Federal. Furthermore, the 
survey on which this report is based obtained data on total scientific and 
technical personnel employed in universities and colleges, CASE manpower 




"National Science Foundation, Scientific Research and Development in Colleges and 
Universities — Expenditures and Manpower, 1953—54, 1969; Scientific Research and 
Development in Colleges and Universities — Expenditures and Manpower, 1958, 1963; 
Scientists and Engineers in Colleges and Universities, 1961, 1966; and Scientific Activi- 
ties at Universities and Colleges, 1964, 1968. (Washington, D.C, 20402: Supt. of Docu- 
ments, U. S. Government Printing Office.) The results of the 1966 survey were not 
published in a separate report but have been incorporated in this report on the 1969 
survey, - ‘ 
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surveys are limited to data on scientific and technical personnel engaged 
in science projects financed by the Federal Government, 3 

Details regarding the scope, coverage, methods of estimating and 
limitations of the survey are presented in the technical notes in appendix 
A, Also reproduced in the appendixes are the consolidated questionnaires 
summarizing survey data for selected categories of institutions covered in 
the survey, as follows: Appendix B, 2,175 universities and colleges, includ- 
ing all medical schools; appendix C, 101 medical schools; and appendix D, 
36 university-administered FFRDC’s, Survey instructions are reproduced 
in appendix E, 

3 The most recent report on the CASE survey is National Science Foundation, Fed- 
eral Support to Universities and Colleges, Fiscal Year 1968 (NSF 69—82) (Washington, 
D.C, 20402 : Supt, of Documents, U.S. Government Printing Office, 1969 ) . 





Part I. Universities and Colleges 



SECTION i. Scientists and Engineers 



T he strength of the economy and its poten- 
tial for advancement and growth are de- 
pendent upon the numbers and the quality of 
its scientific and technical personnel. In assur- 
ing an adequate supply of trained manpower to 
fill the requirements of industry, education, 
government, and other organizations, the fac- 
ulty and other professional staff in universities 
and colleges play a pivotal role. To carry out 
their teaching, research, and public service 
objectives, universities and colleges utilize the 
services of a high proportion of the Nation's 
most highly qualified scientists and engineers. 4 
In absolute terms, however, these professional 
personnel in the sciences and engineering com- 
prise a small proportion of the Nation's scien- 
tific and technical manpower resources. The 
258,500 full- and part-time scientists and engi- 
neers employed in January 1969, comprised 
only one-sixth of the estimated national total of 
1.6 million, 5 



4 NSF estimates for 1968, based on data from a num- 
ber of sources, indicated that the universities and col- 
leges employed around 60 percent of an estimated total 
of 147,000 Ph, D. scientists and engineers in that year. 
See National Science Foundation, Science and Engineer « 
ing Doctorate Supply and Utilisation^ 1968— 80 (NSF 
69-37) (Washington, D.C. 20402,* Supt. of Documents, 
U.S, Government Printing Office, 1969), p, 10. 

5 The figure for scientists and engineers does not 
include 84,400 graduate students who received stipends 
for part-time services as scientists or engineers. How- 
ever, the figure does include 49,500 part-time scientists 
and engineers, the large majority of whom are primarily 
employed in other sectors of the economy, such as 
industry and government. The estimate of 1.6 million 
scientists and engineers in January 1969 was based on 
unpublished figures of the U. S. Bureau of Labor Sta- 
tistics and related information, 

o 
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This section of the report summarizes the 
principal employment characteristics of the 
faculty and other professional staff engaged in 
teaching, research, and other activities in the 
sciences and engineering in the 2,175 universi- 
ties and colleges with such programs in Janu- 
ary 1969. 6 The institutions covered in the sur- 
vey were classified by type based on highest 
degree granted in the sciences and engineering, 
as follows : 220 doctorate institutions ; 828 mas- 
ter's institutions; 726 bachelor's institutions; 
and 901 junior colleges, technical institutes, or 
other institutions that do not grant science 
degrees (appendix table A=l) . As indicated pre- 
viously, statistics on graduate students receiv- 
ing compensation for part-time services as sci- 
entists or engineers are included in this 
section; such data are sb »n separately in sec- 
tion 2 of this report. It should also be noted 
that data on scientists and engineers in this 
section and elsewhere in part I do not include 
figures for university-administered FFRDC’s, 
which are shown separately In part II of this 
report. 

Statistics on the employment of scientists 
and engineers reported here are analyzed by 
function, level of educational attainment (high- 
est earned degree), type of institution, discipli- 
nary field, and geographic area. To the extent 
possible, statistics for 1969 are compared with 
data for earlier years. In section 8 of this re- 
port, data on the employment of scientists and 
engineers are compared with selected financial 



11 Employment statistics cited in this report for 1967 
and 1969 relate to January of each year, while data for 
1058 and 1961 relate to March of each year. 
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and educational characteristics classified by 
geographical area and by institutional group 
based on the amount of separately budgeted 
R&B expenditures. 

Employment Trends, 1958—69 

The 253,500 scientists and engineers em- 
ployed in universities and colleges in 1969 rep- 
resented an increase of 7,1 percent per year 
over the 118,800 total in 1958 (table 1). This 
growth in employment reflects the sizable in- 
creases in teaching, research, and public service 
activities in the sciences and engineering dur- 
ing the 11-year period. According to the U.S. 
Office of Education, overall professional em- 
ployment in higher education increased at an 
annual rate of 6.7 percent during 1958-69, 7 

Universities and colleges typically employ rel- 
atively large numbers of part-time faculty and 
other professional staff, particularly in the eve- 
ning programs of institutions located in large 
metropolitan areas. Another sizable group of 
part-time staff are the health-professional per- 
sonnel employed in medical schools and other 
organizational units as teachers or researchers 

7 Total full-time and part-time professional staff in- 
creased from 381,066 in academic year 1967-58 to an 
estimated 776,000 in academic year 1968-69, according 
to U. S. Office of Education, Projections of Educational 
Statistics to 1 977=78 (OE-10030-68) (Washington, B* C, 
20402: Supt. of Documents, U,S, Government Printing 
Office, 1969), p. 57, 



in medical and health-related fields. In 1969, 
part-time personnel comprised 20 percent of 
the total employment of scientists and engi- 
neers, compared with 19 percent of the total in 
1958. 

In full-time-equivalent terms (FTE), S uni- 
versities and colleges employed 222,900 scien- 
tists and engineers in 1969, an increase of 7.1 
percent per year over the 104,800 FTE's in 
1958, This annual rate of increase was the 
same as that observed earlier in actual numbers 
of full-time and part-time personneL During 
the 11-year period, the annual rates of increase 
in FTE scientists and engineers by function 
were teaching, 7.4 percent ; research and devel- 
opment, 5*2 percent; and other activities, 10.0 
percent. 

Type of Institution 

The employment of scientists and engineers, 
as wall as other aspects of scientific activities 
tends to be concentrated in doctorate-granting 
institutions (chart 1). These institutions em- 
ployed 166,400 full- and part4ime scientists 



« FTE scientists and engineers include all full-time 
personnel plus the full-time-equivalent of those em- 
ployed part time. Institutions were requested to use 
their own definition of full-time employment. They were 
also asked to apportion the time of faculty and other 
professional staff among teaching, research and develop- 
ment, and other activities on the basis of their own 
estimates of the proportion of time or effort spent in 
each of these functions. 



Table 1 , — Number of scientists and engineers employed in universities and colleges , by 
employment status, and full-time-equivalent (FTE) scientists and engineers, by function , 

selected years, 1958—69 



(Numbers in thousands) 



Employment status and function 


March 1958 


March 1961 


January 1965 


January 1967 


January 1969 


Compound 
annual rate 
of increase 
1958-69 
(percent) 


Number of scientists and engineers . _ 


118.8 


139.1 


188.5 


217.2 


253.5 


7.1 


Full time„ - . _ _ _ _ _ ....... 


96.2 


112.2 


147.7 


172. a 


204.0 


7,1 


Part time . _ - - 


22.6 


26.9 


40.8 


44.4 


49 * 6 


7.4 


FTE scientists and engineers ------------------- 


104.8 


121,6 


162,9 


189.4 


222.9 


7.1 


Teaching . _ . . 


66.5 


77.0 


103.5 


119.5 


145.9 


7,4 


Research and development ... 


29.2 


33.6 


41,4 


48.2 


51.0 


5,2 


Other activities _ - . . . .. _ 


9.1 


11.0 


18.0 


21.6 


26.0 


10.0 
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Chart 1, 

Characteristics of scientists and engineers employed 
in universities and colleges, January 1969 



Type of institution 
Doctorate 

Master 1 ! 

No science degree 
Bachelor's 

Field of employment 

Life scientists 
Social scientists 
Physical scientists 
Engineers 
Mathematicians 
Psychologists 



G e og r a p h fed i v i si on 

Mi dd I e A tl a n 1 1 c 



Total: 253,500 

10 20 30 



O 

ERIC 




East North Central; 
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and engineers* or 66 percent of the total for all 
institutions (appendix table B—l). Comparable 
figures for other types of institutions, classified 
by highest degree granted in the sciences and 
engineering, were master’s, 33,200 (13 per- 
cent) ; bachelor’s, 24,800 (10 percent) ; and in- 
stitutions not granting science degrees, 20,200 
(12 percent). 

Among the factors contributing to the con- 
centration in doctorate institutions is the rela- 
tively large number of scientists and engineers 
employed in university-affiliated medical 
schools and agricultural experiment stations. In 
1969, these university-affiliated organizational 
components together employed an estimated 
66,000 scientists and engineers, or 89 percent 
of the total in doctorate-granting institutions.® 



*As will be discussed in greater detail in section 9, 
medical schools and their affiliated units employed 
55,100 scientists in 1969. The survey on which this 
report is based did not obtain separate data on agri- 
cultural experiment stations, but, according to the 
U. S, Department of Agriculture, such stations em- 
ployed about 11,000 R&D scientists and engineers in 
1969, based on data reported in U. S. Department of 
Agriculture, Cooperative State Research Service, Funds 
for Research at State Agricultural Experiment Stations 
and Other State Institutions , 196 6 (GSRS 15-4) (Wash- 
ington, D.CL, 1969), p. 5, 



Each of the four types of institutions relied 
greatly on part-time scientists and engineers in 
the conduct of their science and engineering 
programs in 1969, As might be expected, the 
33,300 part-time staff of doctorate-granting in- 
stitutions far exceeded the number employed by 
other types of institutions. Nearly one-half (48 
percent) of the part-time professional staff of 
doctorate-granting institutions were employed 
in medical schools. In relative terms, however, 
it is noteworthy that part-time scientists and 
engineers comprised a higher proportion of the 
full- and part-time total in institutions not 
granting science degrees than in any of the 
other Institutional categories. Part-time staff as 
a percent of total for each type of institution 
was as follows : Institutions not granting 

science degrees, 26 percent; doctorate Institu- 
tions, 20 percent; bachelor’s, 16 percent; and 
master’s, 14 percent. 

Function 

The functional allocation of FTE scientists 
and engineers in universities and colleges in 
1969 was as follows: Teaching, 65 percent; re- 
search and development, 23 percent ; and other 
activities, 12 percent (chart 2). This distribu- 
tion reflects the fact that during the 11-year 
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Table 2, — Percent distribution of FTE scientists and engineers employed 
in universities and colleges , by function and type of institution, January 1969 



Function 


Tetu. 


Institutions granting-— 


Doctorate 


Master's 


Bachelor’s 


No science 
degree 


Number (thousands)-. 


222.9 


145.9 


80.5 


22 A 


24.2 




Percent distribution 


Teaching. 


65.4 


50,7 


90.6 


95,0 


95.3 


Research and development 


22.9 


38.2 


6.4 


2 A 


,5 


Other activities. 


11.7 


16.1 


3.1 


2,6 


4.1 



period, 1958-69, FTE's in teaching and other 
activities increased at somewhat faster rates 
than FTE’s in research and development, as 
was noted earlier. Comparable figures for 1958 
were teaching, 63 percent; research and devel- 
opment, 28 percent ; and other activities, 9 per- 
cent. 

The functional distribution of FTE scientists 
and engineers varied appreciably among the 
different types of institutions in 1969 (table 2). 
In doctorate-granting institutions, teaching 
accounted for 51 percent of the total; research 
and development, 33 percent ; and other activi- 
ties, 16 percent. In each of the other institu- 
tional types, 91 percent or more of the FTE’s 
were in teaching, with small proportions of 
staff time allocated to research and develop- 
ment and other activities. 

Since doctorate-granting institutions employ 
about two-thirds of the scientists and engineers 
in universities and colleges (66 percent in 
1969), trends in the functional allocation of 
professional staff in such institutions greatly 
influence trends for the sector as a whole. In 
recent years, there has been a gradual shift in 
the relative number of FTE scientists and engi- 
neers from R&D to teaching in such institu- 
tions. The functional distribution of scientists 
and engineers in doctorate-granting institu- 
tions during 1965-69 was as follows : 

P erven t din tri b uiion 



Function 


January 


January 


January 


1965 r 


198f » 


1969 


Total 


100 


100 


100 


Teaching 


48 


49 


51 


Research and development 


36 


35 


33 


Other activities 


16 


16 


16 


5 Based on data collected in NSF 


Surveys of 


Scientific 


Activities 



of Institutions of Higher Education, 1964 and 1966. 



Educational Attainment 

The classification of scientists and engineers 
by highest earned degree was as follows: Ph. 
D,, 107,900 (4S percent) ; M.D, or health-pro- 
fessional doctorate, 45,600 (18 percent) ; mas- 
ter's, 73,900 (29 percent) ; and bachelor's or the 
equivalent, 26,200 (10 percent). The large num- 
ber of faculty and other professional staff with 
M.D, or other health-professional doctorates 
shows the importance of medical education and 
research in institutions of higher education. 
Medical schools employed 85 percent of the 
total professional staff holding the M.D, or 
other health-professional doctorate. 

The academic qualifications of professional 
staff in the sciences and engineering increased 
between 1967 and 1969. The proportion of sci- 
entists and engineers holding the Ph. D. in- 
creased from 41 percent to 43 percent in the 
2-year period, whereas the proportion holding 
bachelor's degrees or the equivalent declined 
from 11 percent to 10 percent (table 3), The 
proportions of professional staff holding mas- 
ter's degrees (29 percent) and M.D.'s or other 
health-professional doctorates (18 percent) 
were identical in 1967 and 1969. 

The level of educational attainment of pro- 
fessional scientific personnel differed apprecia- 
bly among the different types of institutions in 
1969. The earned-degree profile in doctorate- 
granting institutions was as follows : Ph. D., 46 
percent; M.D, or other health-professional doc- 
torate, 26 percent ; master's, 16 percent ; and 
bachelor's or the equivalent, 11 percent (chart 
3). As indicated previously, the fact that medi- 
cal schools are components of doctorate-grant- 
ing institutions greatly influences the earned- 
degree profile of such institutions. Of the 
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Table 8, — Educational attainment of scientists and engineers employed, in universities and colleges, 

by employment status, January 1967 and January 1969 

(Thousands) 



Educational attainment 


Total 


Full time 


Fart time 


1367 


1969 


1967 


1969 


1967 


1369 


TotaL _- ==== 


217.2 


253.5 


172.8 


204.0 


44 .4 


49.5 


Ph. D - 


88. 9 


107.9 


79,1 


96.8 


9,8 


11.1 


M.D., D.D.3., etc... 


40.1 


45 ,6 


24.3 


29.2 


15.9 


16,4 


Masters _ ... - = - 


63,9 


73,9 


51,0 


58.4 


12 .9 


15 .4 


Bachelor's- -=-==. J 


24.3 


26.2 


18,4 


19.6 


5 ,9 


6,6 



55,100 scientists employed in medical schools in 
1969, 70 percent held the M.D, or other health- 
professional doctorate. 10 It is noteworthy that 
the proportion of Ph, D.’s in master's-granting 
institutions (53 percent) was higher than in 
any other institutional category. However, pro- 
fessional staff with the M.D. or other health- 
professional doctorate comprised less than 1 
percent of the total In bachelor’s-granting in- 
stitutions and in those not granting science de- 
grees, the majority of professional staff held 



“ See section 9 for further information on medical 
schools. 



master’s degrees, 50 percent and 73 percent, 
respectively. 

The level of educational attainment of full- 
time scientists and engineers was somewhat 
higher than that of part-time staff. Of the full- 
time staff, 47 percent held the Ph. D., and 14 
percent held the M.D. or other health-profes- 
sional doctorate ; comparable figures for part- 
time scientists and engineers were 22 percent 
and 88 percent, respectively. The proportions of 
full- and part-time scientists and engineers 
holding master’s and bachelors’ degrees or the 
equivalent as their highest earned degrees were 
nearly identical. 
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Field of Employment 

The distribution of scientists and engineers 
in universities and colleges by field of employ- 
ment reflects the heavy orientation of their sci- 
entific and engineering programs toward the 
life sciences (chart 4 and table 4). As men- 
tioned previously, the Nation’s 101 medical 
schools and the 54 State agricultural experi- 
ment stations affiliated with doctorate-granting 
institutions employed an estimated 66,000 sci- 
entists and engineers in 1969. Since nearly all 
of the faculty and other professional staff in 
these organizational units are engaged in teach- 
ing, research, or other activities in the life sci- 
ences, their influence on overall staffing pat- 
terns in universities and colleges is appreciable. 
The field distribution of the 253,500 full- and 
part-time scientists and engineers employed in 
1969 was as follows: Life scientists, 41 per- 
cent; social scientists, 21 percent; physical sci- 
entists, 14 percent; engineers, 10 percent; 
mathematicians, 9 percent; psychologists, 6 
percent. Details relating to employment status, 
function, and educational attainment that fol- 



low are shown in appendix tables B-2 through 
B-5. 

Life scientists 

Universities and colleges employed 102,800 
life scientists in 1969, Of these, 77 percent were 
employed full time and 23 percent part time. 
Comparable figures for 1965 were 74 percent 
and 26 percent, respectively. Life scientists 
comprise 39 percent of the full-time and 49 per- 
cent of the part-time scientists and engineers 
employed in the university sector. The large 
number of part-time professionals (23,700), es- 
pecially health-professional personnel employed 
in medical schools, have a significant influence 
on the types of employment and education char- 
acteristics of life scientists in general. 

The distribution of life scientists by function 
in which primarily employed indicates the im- 
portance of K&D projects and community serv- 
ice activities in university-affiliated medical 
schools and agricultural experiment stations. 
The relative numbers of life scientists devoting 
their time primarily to R&D projects (28 per- 






( Thousands ) 



Chart 4. 

Scientists and engineers 
employed in universities 
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Table 4 , — Percent distribution of scientists and engineers employed in universities arid colleges, by 



type of institution, function in which primarily employed, and field of employment, January 1969 



Item 


Total 


Engineers 


Phyrcal 

aniontists 


Mathema- 

ticians 


Life 

scientists 


Psychologists 


Social 

scientists 


Number (thousands) = 


253.5 


25.8 


34.3 


22.8 


102,8 


14,9 


52.9 




Percent distribution 


Type of institutions 
















Doctorate _ .l- 


65.6 


70.6 


55.9 


41.8 


86.3 


44.1 


45 .6 


Master’s - , - = = - - - 


13.1 


10. 1 


18.8 


20.3 


4.8 


22,2 


21.3 


Bachelor's .. . . -- 


9,8 


5 .4 


13.0 


15,0 


4.2 


15,0 


17.0 


No science degree. .... ------ — 


11.5 


13,9 


12.4 


22.8 


4.7 


18.6 


16,1 


Function; 
















Teaching, - 


69,6 


75,6 


76.8 


90.0 


51.3 


88,0 


85,0 


Research and development.,,,, — 


19.2 


20.4 


21.0 


7,8 


28.0 


9 ,5 


7.9 


Other activities ........... — - 


11 .2 


4.0 


2.3 


2,2 


20.6 


7,5 


7,2 



cent) and other science activities (21 percent), 
respectively, were higher than in any other 
field. Consequently, the percentage of scientists 
primarily engaged in teaching (SI percent) 
was lower than in any of the other fields of 
employment. 

The educational attainment level of scientists 
and engineers was highest within the life sci- 
ences when doctorate degrees of all types were 



on R&D projects. Institutions granting degrees 
below the doctorate level employed virtually all 
of their social scientists as teachers. 

In terms of educational attainment, 48 per- 
cent of the social scientists held Ph. D. degrees, 
and 45 percent, master’s degrees. Social scien- 
tists with bachelor’s degrees or the equivalent 
accounted for an additional 7 percent and less 
than 1 percent held an M.D. or other health- 



considered. The educational attainment level of 
life scientists in 1969 was distributed as fol- 
lows: 43 percent held M.D. ’a or other health- 
professional doctorates, 31 percent attained the 
Ph, D. level, 15 percent held master’s degrees, 
and the remaining 11 percent, a bachelor’s or 
the equivalent. 

Social scientists 



professional doctorate. 

Nearly one-half (46 percent) of the social 
scientists were employed by doctorate-granting 
institutions. Institutions granting master’s de- 
grees ranked second with 21 percent, followed 
by bachelor’s-granting institutions (17 per- 
cent) and institutions not granting science de- 
grees (16 percent). 



The employment of social scientists increased 
steadily from 32,600 in 1965 to 52,900 in 1969, 
an average annual increase of 12.8 percent. 
This was the highest growth rate exhibited in 
any field of employment except for mathemati- 
cians. Over the same 4-year period, the ratio of 
full-time to part-time social scientists remained 
relatively constant at 4 to 1. 

Most social scientists (85 percent) were pri- 
marily engaged in teaching, another 8 percent 
worked on R&D projects, and the remaining 7 
percent were primarily engaged in other activi- 
ties. Doctorate-granting institutions employed 
95 percent of the 4,200 social scientists working 



Physical scientists 

The third largest employment category was 
the 34,300 physical scientists, of whom 88 per- 
cent were employed full time. Physical scien- 
tists ranked second to life scientists in terms of 
the relative number primarily engaged in re- 
search and development (21 percent.). 

In terms ox the relative number with Ph. D. 
degrees, physical scientists ranked first among 
the disciplinary fields, with 68 percent. The 
proportion of physical scientists with such de- 
grees ranged from 75 percent of the total in 
doctorate-granting institutions to 14 percent in 
institutions not granting science degrees. 
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The majority of physical scientists (56 per- 
cent) were employed by doctorate-degree- 
granting institutions. The proportions of the 
total in the other institutional types were : Mas- 
ter’s-granting, 19 percent; bachelor ’s-gran ting, 
18 percent; and institutions not granting 
science degrees, 12 percent. 

Engineers 

The employment of engineers in universities 
and colleges totaled 25,800 in 1969, Of these, 88 
percent were employed full time and 17 percent 
part time. The functional distribution of engi- 
neers was the following: Teaching, 76 per- 
cent; research and development, 20 percent; 
and other activities, 4 percent. Virtually all (97 
percent) of the engineers primarily engaged in 
research and development were employed by 
doctorate-granting institutions. 

The level of educational attainment of engi- 
neers varied greatly among institutional types. 
In doctorate-granting institutions, 56 percent 
of the engineers held doctorate degrees, com- 
pared with only 4 percent of the engineers em- 
ployed in institutions not granting science de- 
grees. 

The employment of engineers was concen- 
trated in doctorate-degree-granting institu- 
tions, with 71 percent. Institutions not grant- 
ing science degrees ranked next with 14 per- 
cent, followed by 10 percent in master’s-grant- 
ing and 5 percent in bachelor’s-granting insti- 
tutions, The high proportion of engineers em- 
ployed in institutions not granting science de- 
grees results from the large numbers of such 
personnel employed in 2-year technical insti- 
tutes. 

Mathematicians 

Between 1965 and 1969, the number of math- 
ematicians employed increased from 13,600 to 
22,800. The 18.8-percent annual rate of in- 
crease in this field exceeded that of any major 
field of employment during* the 4-year period. 
During this period, the ratio of full-time to 
part-time scientists remained constant at 4 to 1. 

The proportion of mathematicians primarily 
engaged in teaching (90 percent) was also the 
highest of any scientific field. Only 8 percent of 
the mathematicians were primarily working on 
R&D projects and 2 percent were in other 
activities. 



Mathematicians were less heavily concen- 
trated in doctorate-granting institutions than 
were the professional staffs of other major 
fields. The employment of mathematicians was 
distributed among institutional types as fol- 
lows: Doctorate-granting institutions, 42 per- 
cent; institutions not granting science degrees, 
23 percent; master’s-granting institutions, 20 
percent; and bachelor’s-granting institutions, 
15 percent. 

Psychologists 

Clinical and social psychologists comprised 6 
percent of the total number of scientists and 
engineers. Of the 14,900 psychologists, 78 per- 
cent were employed full time. Teaching was the 
primary activity of S3 percent of the psycholo- 
gists, R&D activities ranked next with 10 per- 
cent, and the remaining 7 percent were primar- 
ily engaged in other activities. Doctorate-grant- 
ing institutions employed 44 percent of all psy- 
chologists, with the distribution among other 
institutional types ranging from 15 to 22 per- 
cent. In terms of educational attainment, most 
psychologists (61 percent) held Ph. D. degrees. 

Geographic Distribution 

The employment of scientists and engineers 
in universities and colleges is heavily concen- 
trated in the highly urbanized Middle Atlantic 
and Bast North Central divisions (chart 5), 
During each of the years, 1965, 1967, and 1069, 
the proportion of scientists and engineers in 
these two divisions remained constant at 39 
percent of the national total employed in insti- 
tutions of higher education (appendix table 
B-6), Two of the Middle Atlantic States, New 
York and Pennsylvania, together accounted for 
18 percent of the total. Similarly, in the East 
North Central division, Illinois and Ohio to- 
gether accounted for 10 percent of the total in 
universities and colleges. 

From 196B to 1969, institutions in the West 
South Central division increased their employ- 
ment of scientists and engineers at an annual 
rate of 9.8 percent. Texas was the principal 
contributor to this growth with an annual in- 
crease of 11.8 percent. The South Atlantic divi- 
sion was a dose second in terms of increased 
employment of scientists and engineers, with a 
9.2-percent, annual rate during the 4-year pe- 
ripd. The East North Central and West North 
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Central divisions were the other two divisions 
in which the annual rate of increase during 
1965-69 period was higher than the national 
average of 7.7 percent. 

New York and California again rank first 
and second when the employment of scientists 
and engineers are analyzed by field of employ- 
ment. Together, these States accounted for 
one-fifth of the number of scientists and engi- 
neers employed in each major field (appendix 
table B-7). New York ranked first in the em- 
ployment of life scientists, psychologists, physi- 
cal scientists, and mathematicians; California 
employed the largest share of engineers and 
social scientists. 

The distribution of scientists and engineers, 
by level of educational attainment and geo- 
graphic division, points out marked differences 
in the staffing patterns among universities and 
colleges throughout the Nation. The Mountain 
States had the highest proportion of their sci- 
entists and engineers holding Ph. D.’s, with 51 
percent. The Middle Atlantic division, how- 
ever, employed the most Ph, D.’s (21,000), but 



these scientists comprised only 40 percent of 
the division total, since M.D.’s or other health- 
professional doctorates accounted for an addi- 
tional 26 percent (appendix table B-8), The 
outlying areas had the largest proportion of 
scientists and engineers with highest earned 
degrees below the doctorate level, with master’s 
degrees accounting for 41 percent and bache- 
lor’s degrees or the equivalent, 20 percent. 

The functional distribution of scientists and 
engineers varied considerably among the var- 
ious geographic divisions (appendix table B-9). 
The proportion of total FTE’s engaged in teach- 
ing was lowest (57 percent) in the Moun- 
tain division and highest (71 percent) in the 
Pacific division. Similarly, the relative number 
employed in research and development ranged 
from 17 percent of the total in the East South 
Central division to 80 percent in New England 
and 38 percent in the outlying areas. The pro- 
portion of FTE scientists and engineers en- 
gaged in other activities varied from 3 percent 
in the outlying areas to 18 percent in the West 
South Central division. 
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SECTION 2 , Graduate Students Receiving Stipends for Part-Time 

Services as Scientists and Engineers 

ever, the most important consideration for 



G raduate student statistics presented in 
this report cover those students who de- 
vote part of their time to a course of study 
designed to lead to an advanced degree and who 
also receive compensation from the institutions 
in which they are enrolled for part-time profes- 
sional services performed in the sciences or en- 
gineering. In this category are students receiv- 
ing salaries or wages for their services as 
teaching or research assistants and students re- 
ceiving duty stipends, such as scholarships, fel- 
lowships, or other awards, that require the per- 
formance of professional services in the sci- 
ences or engineering to qualify for the stipend. 
Excluded are graduate students receiving non- 
duty stipends and others who may be engaged 
in teaching and research activities on a volun- 
tary basis. 11 

Graduate students included in the survey are 
usually classified as “junior professional staff’' 
in personnel records of universities and col- 
leges. By virtue of their education and training, 
they qualify as teaching and research assistants 
and for other positions at the professional level. 
Through a combination of work and study, 
graduate students enhance their professional 
qualifications in their disciplines and, at the 
same time, contribute valuable services to the 
institutions in which they are enrolled. How- 



11 It should be noted that statistics on graduate stu- 
dents presented in this section and elsewhere in this 
report relate only to those compensated for professional 
services as scientists or engineers, and do not include 
graduate students holding nonduty stipends, such as 
felllowships or traineeships, that do not require the 
performance of professional duties as a condition for 
the receipt of the award. Also, where the term “gradu- 
ate students” alone appears, graduate students receiving 
duty stipends is implied. 




many graduate students is the fact that they 
are able to finance a substantial part, if not all, 
of their graduate education through their duty 
stipends. 12 ■' 

Trends, 1958-69 

The number of graduate students receiving 
stipends for part-time services as scientists or 
engineers totaled 84,400 in 1969 (table 5). This 
represented an annual increase of 9.9 percent 
over the comparable 80,000 total in 1958, and 
an increase of 7,8 percent per year over the 
78,300 total in 1967. The 84,400- graduate stu- 
dents receiving duty stipends comprised 
slightly more than one-third of total enrollment 
for advanced degrees in the sciences and 
engineering. 13 

Increases in the utilization of graduate stu- 
dents in teaching have overshadowed gains in 
their R&D activities in recent years. The num- 
ber of FTE graduate students in research and 
development was roughly equal to the number 
in teaching in each of the survey years, 1958 to 
1967. The FTE’s in teaching increased by 4,200 
between 1967 and 1969, while the FTE's in re- 
search and development increased by only 700 



15 For a description of the activities of graduate Stu- 
dents in the sciences and engineering, see National 
Science Foundation, 1 Graduate Student Support and 
Manpower Resources in Graduate Science Education 
(NSF 68-13) (Washington, D.C. 20402 • Supt. of Docu- 
ments, U.S, Government Printing Office, 1968). 

15 Estimated enrollment for advanced degrees in the 
sciences and engineering totaled 251,700 in academic 
year 1968-69, according to National Science Foundation, 
Science and Engineering Doctorate Supply and Utiliza- 
tion, 1988-80, Op, eit, p. 14. 
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Table 5 . — Number of graduate students receiving stipends for part-time services as scientists or 
engineers in universities and colleges, and FTE graduate students, by function, 

selected years, 1958-69 



(Numbers in thousands) 



Function 


March 195b 


March 1961 


January 1965 


January 1967 


January 1969 


Compound 
annual rate 
of increase 
1958-69 
(percent) 


Number of graduate students, „„ = „ .... 


80.0 


38.3 


60.4 


73.3 


84,4 


9,9 


FTE graduate students. _ . 


14 .7 


16.8 


28.6 


34,5 


40,4 


9,6 


Teaching, __ . „ _ _ 


6,5 


7?6 


14,3 


16.6 


20 8 


11,1 


Research and development . _ . _ 


7.3 


8.8 


13,5 


16,9 


17.6 


8.3 


Other activities „ , . . , _ 


.9 


.5 


.8 


1.1 


2,0 


7.8 



during the 2-year period. Between 1958 and 
1969, the annual rate of increase in teaching 
was 11.1 percent, compared with a rate of 8.8 
percent for research and development. 

Doctorate-degree-granting institutions ac- 
counted for 94 percent of FTE graduate stu- 
dents engaged in teaching, research and devel- 
opment, and other science-related activities 
(table 6). The remaining 6 percent were en- 
rolled at master’s-granting institutions. Of the 
88,100 FTE graduate students holding duty sti- 
pends at institutions granting doctorate de- 
grees, 45 percent were engaged in research and 
development, compared with only 18 percent of 
the 2,300 FTE students at master’s-degree- 
granting institutions. 

Field 

The number of graduate students in each 
field of science increased between 1965 and 
1969 (appendix table B-10), The physical and 



life sciences had the largest numbers of duty- 
stipend holders in each of the survey years dur- 
ing 1965-69, but the highest annual rates of 
increase were recorded in the social sciences, 
15,9 percent, and the psychological sciences, 
13.6 percent. 

In 1969, the physical and life sciences to- 
gether accounted for 48,200, or 51 percent of 
the total number of graduate students. The pre- 
dominant physical science discipline was chem- 
istry with 10,900 graduate students, while the 
biological sciences with 11,000 duty-stipend 
holders ranked first among the life sciences. 
Nine-tenths of the graduate students in each of 
the disciplines (except psychology) were en- 
rolled in doctorate-degree-granting institutions 
(appendix table B-ll). 

The majority of graduate students in engi- 
neering and the life sciences were engaged pri- 
marily in research and development (chart 6). 
Those performing engineering research and de- 
velopment numbered 7,700, or 58 percent of 



Table 6,— FIE graduate students receiving stipends for part-time services as scientists or 
engineers in universities and colleges, by function and type of institution, January 1969 



Function 


Number 

(thousands) 


Percent 

distribution 


Institutions granting= 


Doctorate 


Master’s 


Number 

(thousands) 


Percent 

distribution 


Number 

(thousands) 


Percent 

distribution 


Total . , , _ _ _ 


40.4 


100.0 


38.1 


100.0 


2.8 


100,0 


Teachings - = = - 


20,8 


51,4 


19.1 


50.2 


1.7 


71,0 


Research and development . . . 


17,6 


43,5 


17.2 


45.1 


.4 


17.5 


Other activities, _ 


2,0 


5,1 


1.8 


4.7 


.3 


11.6 



28 - 
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Chart 6. 

Graduate students in 
universities and colleges, 
by field and function, 
January 1969 9 



s Graduate itudents receiving stipend! for part-time 
services as scientists or engineers. 



(Thousands) 




o Xf/Wk'X J&mKM . 
Physical Life 
scientists scientists 



Total:B4,400 




Source: National Science Foundation (appendix table B-11), 



that field's total, while researchers in the life 
sciences totaled 0,900, or 49 percent of the total 
in that category. The physical sciences had the 
largest number of duty-stipend holders in re- 
search and development, but the 10,600 in this 
activity were exceeded by the number primarily 
engaged in teaching. 

In all of the broad fields except engi- 
neering and the life sciences, the number of 
graduate students primarily engaged in teach- 
ing exceeded the number engaged in research 
and development (chart 6). The 7,700 perform- 
ing research and development in engineering 
comprised 58 percent of the engineering total, 
while the 9,900 graduate student researchers in 
the life sciences constituted 49 percent of the 
total for that category. In absolute terms, how- 
ever, the number of graduate students in teach- 
ing (12,000) and in research and development 
(10,600) in the physical sciences exceeded the 
comparable totals for any of the other broad 
fields. 



Geographic Distribution 

The East North Central division had the 
largest number of graduate students receiving 
stipends for part-time services as scientists or 
engineers in survey years 1966, 1967, and 1969 
(appendix table B-12). The 20,500 duty-stipend 
holders in this division in 1969 comprised al- 
most one-fourth of the national total. New 
York was the leading State, followed by Cali- 
fornia and Illinois. 

The East North Central division accounted 
for more than one-fourth of the total number of 
duty-stipend holders in mathematics, psychol- 
ogy, and the social sciences, and for more than 
one-fifth of those involved in engineering, phys- 
ical sciences, and life sciences (appendix table 
B-13), New York State had the largest number 
of graduate students receiving stipends for 
part-time services as scientists in the physical, 
life, psychological, and social sciences. Massa- 
chusetts accounted for the most duty-stipend 
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holders in engineering, and Illinois and Califor- 
nia, the largest number in mathematics. 

The East North Central division accounted 
for one-fourth of the FTE graduate students 
engaged in teaching (5,400) ; one-fourth of the 
FTE’s in research and development (4,400) ; 
and one-third of those in other activities (700), 
as shown in appendix table B-14. California 
had the largest number of FTE graduate stu- 
dents in teaching, while New York led in the 
number of FTE graduate students engaged in 
research and development. 

Average Number of Graduate Students With 

Duty Stipends Per 100 Full-Time Scientists 

or Engineers 

Comparing the number of graduate students 
holding duty stipends with the number of full- 
time scientists or engineers provides a measure 
of the importance of such students in carrying 
out the principal functions in various fields of 
employment in graduate-degree-granting insti- 
tutions of higher education. In I960, these in- 
stitutions averaged 62 graduate students per 
100 full-time scientists or engineers (chart 7). 
In relative terms, more than twice as many 
graduate students per 100 full-time scientists 
or engineers were engaged in research and de- 
velopment (91) than in teaching (45), as 
shown in appendix table B-15, 

The physical sciences had the highest number 
of graduate students (108) per 100 full-time 
scientists or engineers. This high ratio was 
mainly due to the large numbers of graduate 
students in chemistry. The ratio of 121 gradu- 



Chart 7 

Average number of graduate students 
per 100 full-time scientists or engineers 
in graduate institutions, by field, 

January 1969 2/ 
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students receiving stipends for 
se^icei^J^lentists or '.engineers. 

Foundation (appendix table 

ate students per 100 full-time scientists or engi- 
neers in chemistry was only slightly higher 
than the ratio of 119 per 100 in chemical engi- 
neering. 




80 



section 3. Technicians Employed in the Sciences and Engineering 



T echnicians are employed by universities 
and colleges to assist scientists and engi- 
neers in the performance of research, teaching, 
and administrative functions. Technicians in- 
clude all persons employed in positions that in- 
volve work at a level requiring a knowledge of 
engineering, mathematics, physical sciences, life 
sciences, psychology, or social sciences that is 
somewhat greater than that acquired through a 
high school education. This knowledge may 
have been obtained through formal post-high 
school training (less than a bachelor's degree) 
at technical institutes, junior colleges, military 
training schools, or through equivalent on-the- 
job training or experience. Some typical job 
titles include laboratory technician or assistant, 
engineering aid, statistical aid, draftsman, and 
computer programmer. Excluded from the defi- 
nition of technician are craftsmen, such as elec- 
tricians, carpenters, and machinists. 



Number Employed 

Universities and colleges employed 48,500 
technicians in 1969, Virtually all of these tech- 
nicians (92 percent) were employed in institu- 
tions granting doctorate degrees in the sciences 
or engineering. As would be expected, a high 
proportion of technicians (44 percent) were 
employed in university-affiliated or independent 
medical schools (table 7), Most of the techni- 
cians were engaged in R&D activities. Of the 
33,800 primarily employed in research and de- 
velopment, 38,100 (98 percent) were at doctor- 
ate-degree-granting institutions. Almost 70 
percent of all R&D technicians were engaged in 
some aspects of life science research. 

The concentration of technician employment 
in the life sciences is attributable to the rela- 
tively large numbers employed in the medical 
school component of doctorate-degree-granting 
institutions (chart 8). Other types of institu- 



TABLE 7 .—Percent distribution of technicians employed in the sciences and engineering in 
universities and colleges, by type of institution, field, and function in ivhich primarily 

employed, January 1969 



Type of institution 


Total 


Field of employment 


Function 


Life sciences 


Engineering 
and physical 
sciences 


Social sciences 


R&D 


Other activities 


Number (thousands) = ; 


48.5 


83,5 


12,3 


2.7 


33,8 


14.7 




Percent distribution 


Doctorate. „ 


91.8 


96 ,1 


80,8 


89.3 


97.9 


78.0 


Medical schools. . . _ = _ 


43.6 


61.1 


1.6 


19.2 


44.2 


42.2 


Masters 


3.6 


1.5 


8.6 


7.8 


1.6 


8.2 


Bachelor's - „ 


1.8 


1.0 


4.0 


1.8 


.3 


5.8 


No science degree- 


2.7 


1,4 


6,6 


2.1 


.2 


8.6 



O 
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tions employed mostly engineering and physical 
science technicians (appendix table B-16). 

The Middle Atlantic States employed the 
largest number of technicians. This division 
accounted for more than one-fifth of total em- 
ployment, as well as one-fifth of those in re- 
search and development. New York was the 
leading State in both respects, followed by Cali- 
fornia (appendix table B-17). 

Ratio to Scientists or Engineers 

Technician employment averaged 22 per 100 
FTE scientists or engineers in 1969 (table 8). 

The ratio in doctorate institutions (30 techni- 
cians per 100 FTE scientists or engineers) 
which far exceeded that of other institutional 
types, was greatly influenced by the high ratio 
of 47 technicians per 100 FTE scientists or en- 
gineers in associated medical schools. In con- 
trast, the ratio recorded by other types of insti- 
tutions ranged between 4 and 6 technicians per 
100 FTE scientists or engineers. 

The heavy utilization of technicians in R&D 
performance is illustrated by the average of 66 
technicians per 100 FTE scientists or engineers 
in that function in 1969. The comparable ratio 
for other activities was 9 technicians per 100 
FTE scientists or engineers. 

Table 8. — Number of technicians per 100 FTE scientists or engineers in universities and colleges, 



by function in which primarily employed and hjp e of institution, January 1969 







Institutions granting— 


Occupational group and function 


Total 


Doctorate 






No science 






Total 


Medical 

schools 


Master's 


Bachelor’s 


degree 


Technicians (thousands) : 

All funetionSj total . . , _ 


48. 5 


44,5 


21,2 


1.8 


.9 


1,3 
















Research and developments , _ _ _ _ . . . , 


33.8 


33.1 


15,0 


,6 


.1 


,1 


Other activities = = = - = = 


14,7 


11 A 


6,2 


1.2 


.8 


1.3 














FTE scientists or engineers (thousands) ; 

All functionSi total „ _ . 


222.9 


145,9 


44.7 


30.5 


22,4 


24.2 












Research and development. _ _ _ 


51.0 


48.4 


15.8 


1.9 


,6 


,1 


Other activities . 


171.9 


97,4 


29.0 


28.5 


21.9 


24,1 








Number of technicians per 100 FTE scientists or 
engineers: 

All functions, total = _ „ 


21.8 


80.5 


47.8 


5,8 


3,9 


5.5 
















Research and development „ , - , — 

Other activities _ . 


66.3 

8.6 


68.3 

11.7 


94.8 

21.4 


28.7 

4.2 


17.0 

3,6 


58.9 

5.2 











Chart 

Technicians employed in the sciences 
and engineering in universities 
and colleges, by field and function, 



(Thousands) 
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A Source; National Science Foundation (appendix table B-16). 



SECTION 4. Financing of Scientific Activities 



URRENT AND CAPITAL EXPENDITURES for Sci- 
entific activities in universities and col- 
leges amounted to $7 billion in 1968, or 39 per- 
cent of estimated outlays totaling $17.9 bil- 
lion for all purposes in institutions of higher 
education (table 9). 14 The proportion of total 
expenditures allocated to scientific activities 
in 1968 was only slightly higher than com- 
parable figures of 38 percent in 1964 and 36 
percent in 1966. The relatively small shift in 
the distribution of financial resources between 
scientific and other activities illustrates the siz- 
able expansion characterizing all aspects of 
higher education in recent years. Total expendi- 
tures of universities and colleges increased at 
an overall rate of 14,3 percent per year from 
1964 to 1968. The average annual increase of 

14 Data on university-administered FFRDC’s pre- 
sented in part II of this report are not reflectad in 
figures here or elsewhere in part L 



15,1 percent in expenditures for scientific activ- 
ities was only slightly higher than the 13.8-per- 
cent increase for all other activities of universi- 
ties and colleges. 

The $7 billion total for 1968 was distributed 
among the following principal activities : Cur- 
rent R&B expenditures, $2,6 billion; current 
expenditures for instruction, $3,3 billion; 15 and 
capital expenditures for research, development, 
and instruction, $1.1 billion (chart 9) , The fore- 
going figures include both direct and indirect 
expenditures associated with the conduct of 
science and engineering programs in universi- 
ties and colleges and represent universe esti- 
mates for the Nation's 2,175 universities and 



15 Includes estimated indirect costs associated with 
instruction, but excludes departmental research expendi- 
tures, which are included above in current R&D expendi- 
tures. 




Table 9, — Current and capital expenditures for research, development , and 
instruction in the sciences and engineering , compared with total current 
and capital expenditures for all activities in universities and colleges , 



1964 , 1966, and 1968 



(Dollars in billions) 







Current and capital expenditures 


Year 


Total » 


Science and engineering 


All other 


Amount 


Percent 

of 

total 


Amount 


Percent 

Of 

total 




$10.5 


$4.0 

5.1 


38.1 


$6.5 


61.9 


1966 _ - = 


14.2 


35.9 


9.1 


64.1 


1968 __ --- 


17.9 


7.0 


39.1 


10.9 


60.3 


Compound annual rate of increase, 1964-68 
(percent ) _ . _ _ _ - 


14,3 


15.1 


( b ) 


13.8 


( b ) 















» Estimates of total current and capital expenditures of universities and colleges are based on data in U.S. Office 
of Education, Projections of Educational Statistics to 1377=7$ (01-10030-68) (Washington, D.O* 20402; Supfc. of 
Documents, U.S. Government Printing Office, 1969). p. SO. The U.S. Office of Education figures for all institutions of 
higher education were adjusted to exclude expenditures of univer§ity=administered FFBDC's, which are presented in 
part II of this report. It should also be noted that QE figures for 1966 and 1968 are estimated {Ibid,, pp. 92-93). 
b Not applicable. 
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Chart 9. 

Expenditures for research, development, 
and instruction in the sciences 
and engineering in universities 
and colleges, 1964, 1966, and 1968. 




colleges with such programs in 1968. The fig- 
ures reflect all expenditures associated with the 
carrying out of scientific activities, including 
the science and engineering components of the 
following financial accounts in universities and 
colleges : Organized or separately budgeted re- 
search, instruction and departmental research, 
and plant funds. They do not include expendi- 
tures for student assistance, auxiliary activi- 
ties, or other activities not directly related to 
the conduct of science and engineering pro- 
grams. 

It should be noted the $2.6 billion total for 
current R&D expenditures in 1968 includes an 
estimate of $450 million for departmental re- 
search and other R&D activities for which most 
universities and colleges do not maintain sepa- 



rate records, and separately budgeted R&D ex- 
penditures totaling $2,149 million for which in- 
stitutions maintain complete records. The above 
estimate of $450 million for nonseparately 
budgeted R&D expenditures was based on sta- 
tistical data supplied by respondents in the 
NSF’s 1964 and 1966 surveys of scientific activ- 
ities of higher education regarding the share of 
current direct expenditures for instruction and 
departmental research combined that was uti- 
lized for departmental research. Separate an- 
nual figures on the estimated nonseparately 
budgeted R&D expenditures of universities and 
colleges during 1053—68 are shown in appendix 
table B— 21. 

The substantial growth in overall higher edu- 
cation expenditures during 1964-68 also char- 
acterized the various categories of scientific 
activities for which separate data are available. 
Capital expenditures increased at an annual 
rate of 19.2 percent during the period, com- 
pared with annual rates of 15.7 percent for in- 
struction expenditures and 13.0 percent for 
R&D expenditures (table 10). 

Type of Institution 

All of the institutional types registered siz- 
able increases in expenditures for scientific 
activities between 1964 and 1968. The annual 
rates of increase during the 4-year period, by 
type of institution, were as follows : Doctorate, 

14.8 percent ; master's, 17.3 percent ; bachelor’s, 

10.8 percent; and institutions not granting 
science degrees, 21.9 percent. The differing 
rates of growth in expenditures among institu- 
tional categories did not have consequential im- 
pacts on the distributional pattern characteriz- 
ing such expenditures, because of the small out- 
lays in institutions below the doctorate level. 
The share of such outlays in doctorate institu- 
tions declined from 79 percent in 1964 to 78 
percent in 1968, while the proportion in institu- 
tions not granting science degrees increased 
from 4 percent in 1964 to 6 percent in 1968. 

The dominant characteristic relating to the 
conduct of scientific and engineering activities 
in universities and colleges, regardless of geo- 
graphical location or type of control, is their 
concentration in doctorate-granting institu- 
‘ tions. The 220 institutions in this category 
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Table 10. — Selected characteristics of current and capital expenditures for research, development, 
and instruction in the sciences and engineering in universities and colleges, 1964, 1966, and 1968 a 



(Dollars in millions) 





1964 


1966 


1968 


Compound 
annual rate 


Item 


Amount 


Percent 

distribution 


Amount 


_ Percent 


Amount 


distribution 


of increase, 
1964-68 
(percent) 








distribution 




Total _ . . _ . _ 


$3,959,2 


100.0 


$5,129.0 


100.0 


$6,957.3 


100.0 


15.1 










Type of expenditures: 

Current R&D expenditures 13 


1,594.9 

1,834.8 

529.5 


40.3 


2,084,7 

2,377.3 

667.0 


40.6 


2,598.7 


37.4 


13.0 


Current expenditures for instruction 6 ^ = . 
Capital expenditures _ .. . 


46.3 

13.4 


46.4 

1.3.0 


3,287,8 
1 ,070.7 


47.3 

15.4 


15.7 

19.2 








Type of institution: 

Doctorate - „ ... 


3,186,2 
361 . 6 


79.2 


4,084,2 

448.2 


79,6 


5,452,9 


78.4 


14.8 


Master's __ ____ . . _ 


9.1 


8,7 


685.0 


9.8 


17.3 


Bachelor’s - 


284.1 


7.2 


337.2 


6.6 


428.5 


6.2 


10.8 


No science degree 


177.3 


4,5 


259,3 


5.1 


390.9 


5.6 


21.9 


Type of control* 

Public. -- _ _ _ 


2,403.5 

1,655.7 


60.7 


3,172.4 


$ 61,9 


4,292.5 


61.7 


15.6 


Private _ 


39.3 


1,956.6 


38,1 


2,664.8 


38,3 


14.4 











* Includes indirect costa associated with current direct expenditures for separate records, 
research, development, and instruction. c Excludes departmental research expenditures, which are included in 

h Includes estimated expenditures for departmental research and other this table with current R&D expenditures. 

R&D activities for which most universities and colleges do not maintain 



accounted for 78 percent of total outlays in the 
2,175 universities and colleges with science and 
engineering programs. As will be discussed in 
more detail in subsequent sections of this re- 
port, doctorate institutions accounted for 96 



percent of the current R&D expenditures, 67 
percent of the current instruction expenditures, 
and 71 percent of the capital expenditures 
(table 11), 

Among the factors contributing to the con* 



Table 1 l. — Current and capital expenditures for research , development , and instruction in the 
sciences and engineering in universities and colleges f by type of institution and type of 

expenditure f 1968 a 



(Dollars in millions) 



Type of institution 


Total 


Current R&D 
expenditures 


Current expenditures 
for instruction 


Capital 




Amount 


Percent 

distribution 


Amount 


Percent 

distribution 


Amount 


Percent 

distribution 


Amount 


Percent 

distribution 


TotaL „ _ _ _______ 


$6,957.3 


100.0 


$2,598.7 


100.0 


$8,287.8 


100.0 


$1,070,7 


100,0 


Doctorate- 


5,452.9 


78.4 


2,490.7 


95.8 


2,202.9 


67.0 


759,3 


70.9 


Medical schools' 3 - - 


1,380,0 


19.8 


703.0 


27.1 


487.5 


14.8 


189.4 


17,7 


Master’s _ . . 


685,0 


9.8 


82.7 


3.2 


457.9 


13.9 


144.3 


13,5 


Bachelor's = „ = = = = 


428.5 


6,2 


16.8 


.6 


313.7 


9.5 


98,0 


9,1 


No science degree . = = 


390.9 


5.6 


8.5 


,8 


313.3 


9.5 


69.1 


6.5 



* Includes Indirect costa associated with current direct expenditures for R&D activities for which most universities and colleges do not maintain 

research, development, and instruction. separate records. 

* Includes estimated expenditures for departmental research and other « Included in totals for doctorate-granting institutions. 
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centration of scientific and engineering activi- 
ties in doctorate institutions are the relatively 
heavy expenditures of medical schools and agri- 
cultural experiment stations, 10 which are orga- 
nizational components of doctorate-granting 
institutions. 17 The term “doctorate-granting 
institutions, M as defined for survey purposes, 
refers to institutions granting at least one 
Ph. D. or M.D S degree. In addition, such institu- 
tions account annually for the majority of de- 
grees below the doctorate level. During 1963-66, 
doctorate-granting institutions granted 88 per- 
cent of the master's degrees and 55 percent of 
the bachelor's degrees awarded in the sciences 
and engineering by the Nation's universities and 
colleges, 18 Total scientific expenditures in med- 
ical schools and agricultural experiment sta- 
tions amounted to about $1,7 billion in 1968, 
which was one-third of the total in doctorate- 
granting institutions and one-fourth of the 
total in all universities and colleges, 19 

The concentration of expenditures for scien- 
tific activities in doctorate-granting institutions 
points up the key role these institutions play in 
the structure of higher education. To carry out 
research, educational, and public service respon- 
sibilities, doctorate-granting institutions must 
have the financial resources required to attract 
and retain highly qualified faculty and other 



10 All except 1 of the 55 agricultural experiment sta- 
tions are controlled or administered by State land-grant 
universities and colleges. The Connecticut State Agri- 
cultural Experiment Station, located in New Haven, 
Conn, is controlled by the State government, 

17 For the purposes of this report, several medical 
schools that did not have Ph, B, programs in the basic 
medical or clinical sciences in 1968 and were not orga- 
nizational components of institutions granting Ph. D.’s 
in the sciences or engineering were included in the 
doctorate category to facilitate uniform classification of 
data, 

ia National Science Foundation, Federal Support to 
Universities and Colleges , Fiscal Year 1968, op , eii p. 
26, 

16 As indicated in section 9 of this report, medical 
schools expended about $1.4 billion for scientific activi- 
ties in 1968, On the basis of earlier surveys in the 
series, it is estimated that the expenditures of agricul- 
tural experiment stations and related schools of agri- 
culture totaled about $330 million in 1968. For informa- 
tion on obligations for research alone at these institu- 
tions, see U.S. Department of Agriculture, Cooperative 
State Research Service, Funds for Research at State 
Agricultural Experiment Stations and Other State 
Institutions, 1968 , op, eii t 



professional staff and to provide and maintain 
facilities and equipment needed for advanced 
education and training. Similar observations 
may also be made regarding the resource needs 
of institutions with master's or bachelor's pro- 
grams and those not granting science degrees. 
However, resource requirements per faculty 
member or per student in institutions with 
graduate programs are somewhat higher than 
in undergraduate institutions. 

Field of Science 

Another significant aspect of scientific ex- 
penditures in universities and colleges is their 
heavy orientation toward the life sciences, 
which accounted for 39 percent of such expend- 
itures in 1968 (table 12)* Ranking next in 
terms of volume of expenditures were physical 
and environmental sciences, 10 percent; social 
sciences, 15 percent; and engineering, 13 per- 
cent, The field distribution of scientific expendi- 
tures, by type of institution, indicates the influ- 
ence of medical schools and agricultural experi- 
ment stations. As a consequence, expenditures 



Table 12 . — Percent distribution of expenditures 
for scientific activities in universities and 
colleges , by field of science and type of control , 
1968 a 



Field of science 


Total 


Type of control 


Public 


Private 


Total (millions of 
dollars) 


$6,861.8 


$4,236.5 


4*2,825.4 




Percent distribution 


Engineering - 


12,6 


12.4 


13.0 


Physical and environ- 
mental sciences 


19.2 


18.5 


20,2 


Mathematics„ = = = = = = = , 


6 , 1 


6.3 


5.0 


Life sciences. 


39.1 


38,8 


39.6 


Psychology, - - - . . — 


4 ,2 


4.5 


3.8 


Social sciences 


15.2 


15.8 


14.1 


Other sciences, n.e.c — 


3.6 


3.7 


3.3 



* Excludes development expenditures amounting to $91.4 million, 
including $53.7 million in public and $37.8 million in private institutions, 
for which the survey did not request a field-of-aeienee distribution. 
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in the life sciences comprised 44 percent of the 
total for doctorate institutions and far exceeded 
the total for any other field. In contrast, ex- 
penditures in the physical and environmental 
sciences ranked first in master's and bachelor's 
institutions, and expenditures in the social sci- 
ences ranked first in institutions not granting 
science degrees. 

Type of Control 

Public universities and colleges expended 
$4.3 billion for scientific activities, and private 
institutions accounted for $2.7 billion, or 62 
and 38 percent, respectively. This division in 
scientific expenditures coincides rather closely 
with certain educational characteristics. For 
example, of the 871,800 degrees conferred by 
U.S. universities and colleges in academic year 
1968, public institutions conferred 61 percent 
and private institutions, 39 percent. Similarly, 
public institutions awarded 61 percent of the 
earned doctorates in all fields, and private insti- 
tutions, 39 percent. Of the 1 million postbacca- 
laureate students in universities and colleges in 
the fall of 1968, 63 percent were enrolled in 
public institutions and 37 percent in private 
institutions. 20 

The distribution of scientific activities of 
public and private institutions, respectively, 
followed a similar pattern. The principal dif- 
ferentiating feature was that current R&D ex- 
penditures accounted for 41 percent of the total 
in private institutions, compared with 36 per- 
cent in public institutions (appendix table 
B-19). This was largely offset by the fact that 
public institutions utilized 49 percent of their 
scientific expenditures for instruction, com- 
pared with 44 percent for private institutions. 
The relative amount of capital expenditures 

" n U. S. Department of Health, Education, and Wel- 
fare, Office of Education, Earned Degrees Conferred : 
1067-68, Pari A t Summary Data (OE-54013-68A) , p. 4 
and Ope?iing Fall Enrollment in Higher Education : 
Part A f Summary Data (QE-54003^68) , p. 6. (Wash- 
ington, B,G, 20402: Supt. of Documents, U.S, Govern- 
ment Printing Office, 1989), 



was about the same for both public and private 
institutions, 16 percent and 15 percent, respec- 
tively, and was almost equally divided for each 
institutional category between research, devel- 
opment, and graduate instruction and under- 
graduate instruction. 

The close similarity between public and pri- 
vate institutions was also apparent in the field- 
of-science allocations of their scientific expendi- 
tures (table 12), The two broad disciplinary 
categories in which public institutions had the 
largest expenditures were the life sciences (39 
percent) and the physical and environmental 
sciences (19 percent), These two categories also 
ranked highest in private institutions with 40 
percent and 20 percent, respectively, of total 
expenditures for scientific activities, The most 
significant difference in the field allocation of 
expenditures was in the social sciences, which 
ranked third among the broad fields for both 
institutional categories with 16 percent of total 
expenditures in public institutions and 14 per- 
cent in private institutions. 

During 1964-68, total expenditures for scien- 
tific activities in public institutions increased at 
an annual rate of 15.6 percent, compared with 
14.4 percent per year in private institutions. 
The rates of increase in current R&D expendi- 
tures and capital expenditures were higher in 
public than in private institutions. However, 
the relative increase in current instruction ex- 
penditures in private institutions was slightly 
above the comparable rate in public institu- 
tions. The rates of increase for the two institu- 
tional categories, based on data shown in ap- 
pendix table JB-19, are as follows : 



rate of increase . 1964-68 
( percent ) 



Type of expenditure 

Total .. _ = = „ = ___ 

Current R&D expenditures 

Current expenditures for 

instruction 

Capital expenditures ======= 



Pu hlie 


Private 


institutions 


institutions 


15.6 


14.4 


13.6 


12.1 


15.7 


15.8 


20.4 


17.4 
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section 5. Current R&D Expenditures 



Trends, 1958—68 

Current expenditures for research and 
development 21 at universities and colleges in- 
creased from $592 million in 1958 to $2.6 bil- 
lion in 1968, principally as a result of the 
growth of Federal sponsorship of these activi- 
ties (chart 10). During this 10-year period, 
Federal support increased from $2S4 million to 
$1.6 billion, while support from all other 
sources increased from $338 million to $1 bil- 
lion. As a consequence, the proportion of all 
R&D funds derived from Federal sources rose 
from 43 percent in 1958 to 60 percent in 1968. 

Total R&D expenditures increased at an an- 
nual rate of 17 percent during 1958-66, and at 
a somewhat slower rate of 11.7 percent per 
year during 1966—68. The principal factor 
accounting for the lower annual rate in 
1966-68 was a slowdown in the growth of Fed- 
eral R&D financing that began in the late 
1960 f s. Between 1958 and 1966, R&D expendi- 
tures from Federal sources increased at an av- 
erage rate of 22.2 percent a year; this rate of 
increase dropped to 11.7 percent per year dur- 
ing the 1966-68 period. Preliminary informa- 
tion for 1969 and 1970 shows a continued level- 



31 The totals shown in this section for current R&D 
expenditures include estimated expenditures for depart- 
mental research and other R&D activities for which 
universities and colleges do not maintain separate rec- 
ords. For an explanation of these estimated expendi- 
tures, see page 18. 



ing off in Federal R&D obligations that will 
result in considerably lower annual rates of 
growth in R&D performance than the rate for 
1966-68. 22 

The bulk of R&D funds spent by universities 
and colleges, from both Federal and non-Fed- 
oral sources, is allocated to basic research. In 
1958, basic research accounted for $390 million, 
or 66 percent of the total; in 1968, the $2 bil- 
lion spent for basic research comprised 77 per- 
cent of the total (appendix table R-22). 

In terms of character of work, the growth of 
total R&D expenditures of universities and col- 
leges has primarily reflected the increase in the 
amounts of money allocated each year to basic 
research, which during the 1958-66 period av- 
eraged 19.3 percent per year, and slowed to 
12.1 percent per year during the 1966=68 pe- 
riod. Meanwhile, applied research expenditures 
increased at an annual rate of 10.9 percent dur- 
ing both 1958=66 and 1966-68, and expendi- 
tures for development increased at an average 
of 15,2 percent during 1958—66 and 6,3 percent 
during 1966-68. 

R&D performance in all economic sectors 

The $2,6 billion expended by institutions of 



r - According- to the U.B, Bureau of the Budget’s Spe- 
cial Analysis of the President’s fiscal year 1071 budget. 
Federal R&D support at universities and colleges de- 
creased by 2 percent between fiscal year 1969 and 1970. 
The 1971 budget requests a 2-percent increase over the 
1970 level. 
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Chart 10. 

Current R&D expenditures 
in universities and 
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higher education to current expenditures for 
research and development comprised 10 percent 
of the $25,8 billion total in all sectors of the 
economy in 1968. 23 In comparison, R&D out- 
lays of universities and colleges amounted to 
only 5 percent of the total R&D expenditures of 
$10,9 billion in 1958, During 1968=66, the rate 
of increase of R&D expenditures in universities 
and colleges of 17 percent per year was higher 
than the 9.4-percent rate for the economy as a 
whole. This was also the case during 1966=68, 
when university smS college R&D expenditures 
increased at an annual rate of 11,7 percent and 

** National Science Foundation, National Patterns of 
R&D Resources : Funds and Manpower in the United 
States , 1958-70 (NSF 69-30) (Washington, D.G. 20402: 
Supt. of Documents, U.S. Government Printing Office, 
1969), p. 27, 



R&D expenditures in all sectors of the economy 
increased at an annual rate of 6.6 percent. 

Notwithstanding the slackened rate of in- 
crease in Federal R&D financing in the late 
1960’s, Federal R&D spending was the princi* 
pal factor influencing the growth in research 
and development— including universities and 
colleges— during 1958-68, In 1968, the Federal 
Government financed 59 percent of R&D per- 
formance in all sectors of the economy, com- 
pared with 60 percent of the total in universi- 
ties and colleges. In 1958, Federal R&D financ- 
ing amounted to 62 percent and 48 percent, 
respectively. 

The $2 billion expended by universities and 
colleges for basic research comprised more than 
one-half (68 percent) of the total basic re- 
search expenditures in the economy as a whole 
in 1968. In contrast, total applied research ex- 
penditures, and total development expenditures 
accounted for 9 percent, and less than 1 per- 
cent, respectively, of the economy as a whole* 



Nonseparately budgeted R&D 
expenditures 

As mentioned previously, the foregoing 
figures refer to all current expenditures for 
research and development in universities and 
colleges. For example, 1963 figures include 
both separately budgeted R&D expenditures 
amounting to $2.1 billion and an estimated 
$450 million for departmental research and 
other R&D activities for which universities do 
not maintain separate records. The latter cate- 
gory, which are referred to as "nonseparately 
budgeted R&D expenditures'' for the purposes 
of this report, include amounts allocated to 
departmental research by the various aca- 
demic departments, as well as indirect costs 
associated with R&D performance. Generally, 
estimated nonseparately budgeted R&D ex- 
penditures have amounted annually to about 
one-fifth of the total R&D expenditures in uni- 
versities and colleges (appendix table B-21). 
Yhe figures reported in the remainder of this 
section refer to separately budgeted R&D ex- 
penditures only. 
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Separately Budgeted R&D Expenditures 

The term “separately budgeted R&D expend- 
itures” refers to funds spent on R&D projects 
financed by outside sponsors through contracts 
or grants, or allocated to a specific research 
project by the institution itself out of general 
funds. Included in such financing are the wages 
and salaries of faculty members, graduate stu- 
dents, and clerical staff; costs of expendable 
materials and supplies; and the overhead (indi- 
rect) costs for which the university or college 
has been reimbursed or Is entitled to reim- 
bursement, The total does not include capital 
expenditures for the purchase of durable equip- 
ment or the construction of buildings ; indirect 
costs for which the institution is not reim- 
bursed ; or salaries of faculty or others engaged 
in R&D performance that are not charged to 
separately budgeted R&D projects. 

Source of funds 

As indicated previously, separately budgeted 
R&D expenditures include only restricted or 
earmarked funds used for R&D performance, 
and thus do not encompass “nonseparately 
budgeted” R&D expenditures, which are fi- 
nanced entirely from institutions’ own funds. 
These differences in definition should be taken 



into account in interpreting statistics on sepa- 
rately budgeted R&D expenditures presented 
in the remainder of this section. 

The Federal Government provided 73 percent 
of the funds used for separately budgeted re- 
search and development, while State govern- 
ments provided an additional 10 percent (chart 
11), Ranking next in level of financing were 
institutions’ own funds (8 percent), founda- 
tions (3 percent), industry (3 percent), and 
other outside sponsors (3 percent) . 

Type of institution 

Since doctorate-granting institutions ac- 
counted for 97 percent of all separately budg- 
eted expenditures, the distribution of these ex- 
penditures by source of funds in this group was 
almost identical to that of all institutions (table 
IS), The dominant feature of the distributional 
pattern for each of the institutional types was 
the federally financed share of such expendi- 
tures, which ranged from a high of 81 percent 
in institutions not granting science degrees to 
6B percent in bachelor’s institutions. 

Geographic distribution 

Institutions in the Middle Atlantic States al- 
located more money to separately budgeted re- 



Table 13 . — Percent distribution of current expenditures for separately 
budgeted research and development in universities and colleges, by source 
of funds and type of institution ,196 8 



Source of fundi 


Total 


Institutions granting— 


Doctorate 


Master's 


Bachelor’s 


No science 
degree 


Total (millions of dollars)--,.^ 


$2,148.7 


$2,092.2 


$41.8 


$9.5 


$5,2 




Percent distribution 


Federal Government „ 


73.2 


73.2 


70.4 


64,5 


80.6 


State governments.-- - ------ 


10.0 


10,1 


10.2 


3.2 


,6 


Local governments,,-,. 


.5 


.5 


.8 


.2 


-- — ------ 


Foundations = =_ 


3.3 


3,2 


6.3 


8.7 


12,2 


Voluntary health agencies. - = 


1.1 


1.1 


.3 


.1 




Industry. 


2.6 


2.5 


3.7 


6,1 


( a ) 


Institutions' own funds 


7.7 


7.6 


6.9 


14.2 


6,3 


Other sources -------- 


1.7 


1.7 


1,3 


2.9 


.3 



'■ Less than 0.05 percent. 
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Chart 11. 



Characteristics of separately budgeted R&D expenditures 
in universities and colleges, 1968. 
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a Less than 0,5 
Source: Nationa 




Foundation (table ,18, appendix tables B-23 and B-24). 
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search and development than did those in any 
other geographic division. In 1968, they 
accounted for one-fifth of total separately budg- 
eted R&D expenditures for all institutions in 
the country, while institutions in the East 
North Central States reported the second larg- 
est amount, 18 percent of the total (appendix 
table B-24). 

In every geographic division, the Federal 
Government provided a majority of the funds 
used for separately budgeted R&D expendi- 
tures. The federally financed proportion was 
highest in the New England States (88 per- 
cent) and the Pacific States (76 percent), and 
lowest in the outlying areas (51 percent). Of 
the continental divisions, the West South Cen- 
tral reported the smallest relative amount of 
Federal support for separately budgeted R&D 
activities (64 percent) and was followed closely 
3 y the West North Central (65 percent). 

Type of control 

The Federal Government was the main 
source of funds for separately budgeted R&D 
expenditures in 1968 in both publicly controlled 
md privately controlled institutions, account- 
ng for 66 percent of the total in the former 
rroup and 83 percent In the latter (table 14). 
n contrast, State governments furnished 17 
jercent of the total spent by public institutions, 
>ut only 2 percent in private Institutions. 

In terms of rank. State governments financed 
he second largest amount of public institu- 



tions 1 expenditures, followed by the institutions 
themselves, nonprofit foundations, industrial 
firms, and other sources, in that order. Private 
institutions provided the second largest amount 
themselves, followed by nonprofit foundations, 
industry, other sources, and State governments. 

Major cost item 

Of the $2,1 billion in separately budgeted 
R&D expenditures, institutions allocated 54 
percent to direct wages and salaries, 33 percent 
to other direct costs, and the remaining 13 per- 
cent to indirect costs. In comparison with the 
distribution in 1964, this indicates a slight in- 
crease in the importance of wages and salaries 
and indirect costs, with a corresponding pro- 
portional decrease in other direct costs, 24 

The share of federally financed separately 
budgeted research and development allocated to 
other direct costs and indirect costs (84 and 15 
percent of the total, respectively) was higher 
than the comparable figure for nonfederally 
financed expenditures. Conversely, 61 percent 
of nonfederally financed expenditures were 
use for wages and salaries, compared to only 51 
percent of the federally financed total (table 
15), 

Sl The comparable figures in 1964 were 53 percent, 
wages and salaries; 36 percent, other direct costs; 11 
percent, indirect costs. See National Science Foundation, 
Scientific Activities at Universities and Colleges , 1964 
(NSF 68-22) (Washington, D,C, 20402: Supt, of Docu- 
ments, U,S, Government Printing Office, 1968), p, 10, 



CABLE 14 . — Current expenditures for separately budgeted research and development in universities 
and colleges, by source of funds and type of control, 1968 



(Dollars in millions) 



Source of funds 



Total 



Public 



Private 



Amount 



_ Percent 
distribution 



Amount 



Percent 

distribution 



Amount 



Percent 

distribution 



Total 

'ederal Government 

tate governments. = . 

ooal governments. 

oundations 

oluntary health agencies. 

idustry . _ _ = 

istitutions* own funds. 

ther sources™ 



$2,148 .7 



100.0 



$1,217.5 



100.0 



$931 .2 



1 , 



572.1 

215.1 
10.4 

71.6 

23.6 
55.3 

164,5 

36.1 



73.2 


803.5 


10.0 


200.9 


*5 


5.0 


8.3 


32.2 


1.1 


9,9 


2.6 


81.4 


7.7 


114.0 


1.7 


20.6 



66.0 


768.5 


16.5 


14.2 


.4 


5.4 


2.6 


39.4 


.8 


13.8 


2.6 


23.8 


9,4 


50.5 


1.7 


16,6 



100.0 

82.5 

1.5 

6 

4,2 

1.5 

2.6 
5.4 
1.7 
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Table 15. — Current expenditures for separately budgeted research and development in universities 
and colleges, by major cost item and source of f unds, 1968 



(Dollars in millions) 



Cost item 


Total 


Federal Government 


father sources 


Amount 


Percent 

distribution 


Amount 


Percent 

distribution 


Amount 


Percent 

distribution 


Total. 


$2,148.7 


100,0 


$1,572.1 


100.0 


$576.6 


100.0 


Direct wages and salaries. ... 


1,152.2 


53.6 


802.7 


51.1 


349.5 


60.6 


All other direct costs . _ ... . - 


716.5 


33.3 


534.7 


34.0 


181.7 


31.5 


Indirect costs reimbursed or reimbursable- ... _ = . 


280.0 


13.0 


234.6 


14.9 


45.4 


7,9 



Character of work 

As in previous years, the largest proportion 
of separately budgeted R&D expenditures in 
1968 was allocated to basic research (77 per- 
cent). Applied research accounted for 19 per- 
cent, and development for the remainder. 

In the case of doctorate-granting institu- 
tions, the distribution of expenditures for sepa- 
rately budgeted research and development was 
virtually identical to that for all institutions in 
the survey. The distribution of expenditures of 
other institutional types showed less concentra- 
tion in basic research and correspondingly 
more money allocated to applied research and 
to development (table 16). 

Separately Budgeted Research Expenditures 

Data relating to the distribution of sepa- 
rately budgeted expenditures by field of science 



were not obtained for development, but only for 
basic and applied research . As in 1964 and 
1966, the largest proportion of the separately 
budgeted research expenditures of universities 
and colleges was allocated to the life sciences 
(table 17). The second largest amount was allo- 
cated to the physical and environmental sci- 
ences combined; and the third largest, to engi- 
neering, 

t 

j 

Source of funds by field of science 

The life sciences accounted for the largest 
single proportion of Federal funds (47 percent 
of the total). Ranking next in terms of Federal 
support were the physical and environmental 
sciences combined (24 percent) ; engineering 
(14 percent) ; and the social sciences (7 per- 
cent). The remaining fields, mathematics, psy- 
chology, and other sciences together, accounted 



Table 16 Percent distribution of current expenditures for separately 
budgeted research and development in universities and colleges, by 
character of work and type of institution, 1968 



Character of work 


Total 


Institutlona granting^- 


Doctorate 


Maiter's 


Bachelor's 




Total (millions of dollars)- .= 


$2,148.7 


$2,092.2 


$41.8 


$9.5 


$5.2 




Percent distribution 


Basie research 


76.9 


77.3 


68.8 


64.6 


12.6 


Applied research _ . - - _ 


18.8 


18.6 


22,3 


29.6 


66.2 


Development, _ „ = 


4.3 


4,1 


8.9 


5.8 


21.1 



.3 
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for less than 9 percent of total Federal research 
financing (chart 12), 

More than one-half of all nonfederally 
financed research expenditures were allocated 
to the life sciences. This reflects in large meas- 
ure the heavy support of agricultural research 
by State governments. Ranking next in terms 
of non-Federal financing were the physical and 
environmental sciences combined (14 percent), 
the social sciences (12 percent), and engineer- 
ing (11 percent). 

The highest rate of growth over the 4-year 
time span occurred in the social sciences, 
amounting to 20 percent per year. In the two 
broad fields accounting for the largest expendi- 
tures, however, the life sciences and the physi- 
cal and environmental sciences combined, the 
growth rate was lower than the 13.6-percent 
average per year for all fields. Expenditures 
for research in the physical and environmental 
sciences increased at an annual rate of 12,7 
percent during 1964-68, while those in the life 
sciences increased at a rate of 10,9 percent per 
year (appendix table B-26). 



Chart 12. 

Separately budgeted research 
expenditures in universities and 
colleges, by field of science 
and source of funds, 1968. 

Federal Government Other Sources 

$1,504 million $553 million 
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Type of institution 

Inasmuch as doctorate-granting institutions 

Table 17. — Percent distribution of current 
expenditures for separately budgeted research 
in universities mid colleges , by field of science, 
196U , 1966 , and 1968 a 



Field of science 


1964 


1966 


1968 


Total (millions of 








dollars) 


$ 1 , 234.8 


$ 1 , 634,4 


$ 2 , 057.3 




Percent distribution 


Engineering 


12,7 


14.0 


13,4 


Physical arid environ- 
mental sciences , . = = 


21,5 


21.1 


20.8 


Mathematics .. 


2,8 


2,2 


2 ,4 


Life sciences. „ „ „ „ 


53,5 


51 .4 


48.6 


Psychology. „ 


2,5 


2.4 


2.8 


Social sciences 


6.4 


6,4 


7.9 


Q flier sciences, 








n.e.c „ , _ 


1,2 


2,4 


4.0 



“ Excludes development expenditures amounting to $37.6 million in 
1964, $SQ.3 million in 1966, and $91.4 million in 1968. for which the surveys 
did not request a field-Qf-seienee distribution. 



| Psychology j 

| Mathematics | 

■ Other ■ 
sciences 0 

Source; National Science Foundation (appendix tibia B-26), 

accounted for 97 percent of total separately 
budgeted R&D expenditures in universities and 
colleges, the field distribution for the group 
coincided closely with the overall pattern for all 
institutions. In doctorate institutions the life 
sciences accounted for nearly one-half of total 
research expenditures (appendix table B-27), 
In contrast, both master's- and bachelor's- 
granting institutions allocated the largest shares 
of their research expenditures to the physical 
sciences. Institutions not granting science de- 
grees allocated the majority of their R&D ex- 
penditures to the environmental sciences (60 
percent) . 



SECTION 6, Current Direct Expenditures for Instruction 

and Departmental Research 



T he largest SINGLE component of the scien- 
tific and engineering expenditures of uni- 
versities and colleges was the amount allocated 
to instruction and departmental research. Cur- 
rent direct expenditures for such purposes to- 
taled $2.7 billion in 1968, an increase of 14.7 
percent per year over the $1.6 billion reported 
in 1964, the first year in which the NSF survey 
collected data on this type of expenditure. 26 
The foregoing figures do not include indirect 
costs associated with the operation of academic 
departments, which averaged 87 percent of 
direct costs in 1968, 26 

Current direct expenditures for instruction 
and departmental research, as defined for sur- 
vey purposes, are the outlays covering the ex- 
penses of academic departments. They include 
faculty salaries, stipends for graduate assist- 
ants, clerical salaries, expendable materials and 
supplies used by the department, and, if the 
offices and classroom space of the department 
are housed in a separate building, utilities and 
maintenance costs. In the case of most aca- 
demic departments, it is considered impossible 
or impractical for a central accounting office to 
determine the proper distribution of faculty 
salaries between teaching, research, and other 



25 National Science Foundation, Scientific Activities 
at Universities and Colleges, IQBUt op, cit. f p, 11, 

- Q For example, $2.7 billion total for current direct 
expenditures for instruction and departmental research 
in 1968 differs from the $3.3 billion total for current 
direct and indirect expenditures for instruction, because 
the latter figure includes estimated indirect costs asso- 
ciated with instruction expenditures amounting to an 
estimated $994 million. However, it should also be noted 
that the $2.7 billion total includes an estimate for direct 
departmental research expenditures that is not included 
in the $3,3 billion total shown above for instruction 
expenditures. 



activities (for example, administration or ex- 
tension work). Many institutions, in fact, em- 
ploy the concept of “teaching-research,” indi- 
cating that a substantial amount of faculty 
time is spent in activities in which teaching and 
research are inseparably linked, and that it is 
expected that a faculty member will do some 
research to stay at the forefront of his field. 
Thus, the difference between “separately budg- 
eted research” and “departmental research” is 
primarily one of accounting procedures relating 
to expenditures of restricted or earmarked 
funds rather than substance. 

Most institutions performing separately 
budgeted research and development also allo- 
cate some resources to departmental research. 
However, many institutions with small science 
and engineering programs do not have the fa- 
cilities, equipment, or staff to attract sponsored 
research projects from public or private orga- 
nizations. Their limited financial resources Iso 
preclude the hiring of enough staff member to 
allow free time during school hours for faculty 
research. The contributions of such institutions 
to research performance may therefore amount 
to little more than allowing faculty members 
the use of facilities and equipment after hours. 

Among the types of expenditures or costs as- 
sociated with the performance of departmental 
research, the following may be cited as typical : 
(1) Reduction in teaching load or administra- 
tive duties for faculty members engaged in de- 
partmental research; (2) salary attributable to 
research grants or other separately budgeted 
research projects for faculty members serving 
as principal investigators but paid from depart- 
mental funds rather than by project sponsors; 
(S) compensation to eminent scholars ap- 
pointed as professors, who may give some grad- 
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uate seminars but primarily carry out research 
projects of their choice; (4) costs for explora- 
tory research undertaken to formulate project 
proposals that may or may not subsequently 
receive support and cost reimbursement; and 
(5) library, secretarial assistance, materials, 
equipment, and other expenses incurred by a 
department and attributable to faculty proj- 
ects, including research performed on the in- 
vestigators’ own time. 

One-third of all expenditures for instruction 
and departmental research were allocated to 
the life sciences (chart 13) , As is the case with 
separately budgeted research expenditures, this 
reflects the predominance of the life sciences in 
medical and agricultural schools. Unlike sepa- 
rately budgeted research funds, however, the 
second largest amount went to the social sci- 
ences (22 percent of the total). 



Type of Institution 

Doctorate-granting institutions accounted 
for more than two-thirds (69 percent) of the 
current direct expenditures for instruction and 
departmental research in universities and col- 
leges (chart 13), Such expenditures were some- 
what less concentrated than either separately 
budgeted R&D expenditures or capital expendi- 
tures. This is attributable to the fact that vir- 
tually all surveyed institutions had some, ex- 
penditures for instruction, if only salaries and 
equipment for one or two science teachers, 
while many institutions, particularly small 
ones, did not perform separately budgeted re- 
search and development or have capital outlays 
in 1968. 

Though the total amounts spent for instruc- 
tion and de jartmental research varied widely 
among the '.ifferent types of institutions, the 



Chart 13. 

Distribution of current 
direct expenditures for instruction 
and departmental research in the 
sciences and engineering 
in uniyersitie^ and colleges, 1968. 

Total: $2.7 billion ■*/. 
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Table 18. — Percent distribution of current direct expenditures for 
instruction and departmental research in the sciences and engineering in 
universities and colleges, by field of science and type of institution, 1968 a 







Institutions granting — 


Field of science 


Total 


Doctorate 


Master's 


Bachelor's 


No science 
degree 


Total (millions of dollars) 


$2,688.1 


$1 ,848 .9 


$378,0 


$229.2 


$232.1 




Percent distribution 


Engineering--- 


12.4 


13,6 


9 ,0 


5,2 


15.6 


Physical an3 environmental 
sciences 


16.1 


14,3 


20,8 


21,2 


17,4 


Mathematics 


8.5 


6,3 


12,2 


12,9 


16 ,0 


Life sciences- _ 


82.6 


39.4 


15.9 


19,4 


18,9 


Psychology _ - _ 


5 ,4 


3,9 


8.9 


8.7 


7,6 


Social sciences 


21 ,7 


18.9 


28.9 


30.8 


23 ,4 


Other sciences, n.e.e 


3,3 


3,5 


4 ,2 


1.7 


1 .2 









Excludes indirect costs associated with current direct instruction expenditures, which amounted to an estimated 
#994 million in 1968. 



relative amounts allocated to the various disci- 
plines followed similar patterns. Doctorate- 
granting 1 institutions utilized a larger propor- 
tion of their instruction and departmental re- 
search funds in the life sciences (two-fifths of 
their total ) than did other types of institutions 
(table 18 and appendix table B=28), On the 
other hand, the proportion of such funds allo- 
cated to the social sciences was highest in in- 
stitutions below the doctorate level. 

Geographic Distribution 

The distribution of instruction and depart- 
mental research expenditures followed a pat- 
tern quite similar to that of professional em- 
ployment In the sciences and engineering, with 
the largest amounts being spent in the Middle 
Atlantic and East North Central divisions (19 
percent each) and the smallest in the East 



O 



South Central and Mountain divisions (5 per- 
cent each), with the outlying areas accounting 
for only 1 percent. This coincides with the dis- 
tribution of separately budgeted R&D expendi- 
tures, where the largest amounts were also in 
the Middle Atlantic and East North Central 
divisions. 

Variations in field distribution among the 
continental divisions were comparatively 
minor, with the life sciences accounting for the 
largest share in each division (appendix table 
B-29). The East South Central division allo- 
cated relatively more funds to the life sciences 
(42 percent) than any of the other continental 
divisions ; and the lowest proportion to the 
social sciences (19 percent). The proportion 
for the social sciences was highest (21 percent) 
in the East North Central. 
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Capital Expenditures for Scientific and Engineering 
Facilities and Equipment 



T HE expansion in enrollments in the sci- 
_ ences and engineering and the scale and 
complexity of scientific activities during the 
past decade has resulted in greatly increased 
outlays for facilities and equipment by institu- 
tions of higher education. Capital expenditures 
for such activities in universities and colleges 
totaled $1.1 billion in 1968 with doctorate- 
granting institutions accounting for 71 percent 
(table 19 and chart 14). 

Included in the definition of capital expendi- 
tures used in the survey on which this report is 



based were: Fixed (built-in) equipment, mova- 
ble scientific apparatus, movable furnishings, 
architects' fees and site work, and special facil- 
ities to house scientific apparatus. 27 Outside the 
scope of the survey were facilities not used 
principally for research, development, and in- 
struction in the sciences and engineering, such 
as administrative buildings, heating plants and 
other utilities, and residence halls. 

-* See survey instructions* in appendix E for specific 
examples of capital expenditures for science and engi- 
neering covered by the 1968 survey. 



Table 19, Percent distribution of capital expenditures for research, development, and instruction 

in the sciences and engineering in universities and colleges, by purpose, source of funds, and type 

of institution , 1968 





Total 






Institutions granting— 




Purpose and source of funds 


(millions of 
dollars) 


Total 


Doctorate 


Master's 


Bachelor’s 


No science 
degree 








Percent distribution 






All purposes, total = . 


$1,070.7 


100,0 


70.9 


13.5 


9.1 


6 .5 


Federal Government. .. . - - - - -- 


340.4 


100.0 


77.4 


10.4 


7.3 


5,0 


Other sources. _ - — 


730.3 


100.0 


67.9 


14.9 


10.0 


7.2 


Research, development, and graduate instruction 


528.1 


100.0 


89.7 


S.7 


1,6 


.1 


Federal Government 


202.0 


100.0 


93.7 


5,5 


,7 


« 


Other sources. - — — 


326.1 


100.0 


87,2 


10.7 


2.1 


,i 


Undergraduate instruction. 


542.6 


100.0 


52.7 


18.1 


16.5 


12.7 


Federal Government, 


138,4 


100.0 


53.5 


17.4 


17.0 


12.1 


Other sources » 


404,2 


100.0 


52.4 


18.4 


16.4 


12.9 



* Less than 0.05 percent. 
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Chart 14. 

Characteristics of capital expenditures for research, 
development, and instruction in the sciences and 
engineering in universities and colleges, 1968. 



Type of institution 

Doc torote 
Master's 
Bachelor's 
No science degree 

Field of science 

Life sciences 

Physical and 
environmental sciences 

Engineering 
Social sciences 
Mathematics 
Psychology 
Other sciences 

Geographic division 

Middle Atlantic 

East North Central 
Pacific 

South Atlantic 
West South Central 
West North Central 
New England 
Mountain 
East South Central 
Outlying areas 



Total: $1.1 billion 

20 30 




Source of funds and purpose 



All sources 
Federal Government 
Other sources 




®Less than 0.5 percent. 

Source: National Science Foundation (appendix tables B-30, B-31,and B-33). 




34 



PART I. UNIVERSITIES AND COLLEGES 



Providing requested information on various 
characteristics of their capital expenditures in 
the sciences and engineering, such as source of 
financing, field of science, and purpose, pre- 
sented some reporting problems for survey re- 
spondents. Although the source of financing was 
usually clear from institutional accounting pro- 
cedures, this was often not the case for other 
characteristics of such expenditures, such as 
field of science and purpose. For example, mul- 
tipurpose facilities are frequently used for both 
undergraduate and graduate instruction and 
for research in several different scientific disci- 
plines. In reporting data on multipurpose facili- 
ties, respondents were asked to prorate expend- 
itures according to anticipated uses of such fa- 
cilities. 

Source of Funds 

Universities and colleges rely principally 
upon their own resources for the financing of 
facilities and equipment in the sciences and en- 
gineering, However, the Federal share of such 
financing increased greatly during 1964-68 in 
both absolute and relative terms. During the 
4-year span, federally financed capital expendi- 
tures more than doubled, while non-Federal 
expenditures increased 85 percent (table 
19). The proportion of total capital expendi- 
tures financed by the Federal Government in- 
creased from 25 percent in 1964 to 38 percent 
in both 1966 and 1968, 

Geographic Distribution 

The geographical areas with large capital ex- 
penditures for research, development, and in- 
struction in the sciences and engineering were 
generally the same as those with large current 
expenditures for these purposes. Institutions in 
the Middle Atlantic division reported total capi- 
tal expenditures of $250 million in 1968, or 23 
percent of the nationwide total; those in the 
East North Central division reported the 
second largest amount, $210 million, or 20 per- 
cent of the total (appendix table B-31 ) . 

There were wide variations among geo- 
graphic divisions in the growth of capital ex- 
penditures between 1964 and 1968, While capi- 
tal expenditures in the Pacific division in- 



creased by slightly more than a quarter during 
the 4-year period, expenditures in the Mountain 
division more than tripled (the largest increase 
in any continental division), and those in the 
outlying areas almost quadrupled (appendix 
table B-32). 

In every geographic division except New 
England and East South Central, the amounts 
provided by the Federal Government increased 
at a faster rate than those from non-Federal 
sources during 1964-68. Federally financed cap- 
ital expenditures increased by a factor of 3.6 in 
the Mountain division and by 3.5 in the South 
Atlantic and the West South Central divisions, 
but increased by only 31 percent in the East 
South Central division and 42 percent in New 
England. Capital expenditures from non-Fed- 
eral sources in these latter two divisions, mean- 
while, increased 77 percent and 107 percent, 
respectively. 

The proportion of total capital expenditures 
sponsored by the Federal Government varied 
from a high of 44 percent in the outlying areas 
to a low of 23 percent in the East South Cen- 
tral division in 1968. In general, federally 
financed portions tended to be higher than av- 
erage in the West and lower than average in 
the East and South, although the institutions in 
the South Atlantic division reported that the 
Federal Government financed 34 percent of 
their capital expenditures. 

Purpose 

The institutions in the survey reported that 
49 percent of their total capital expenditures in 
the sciences and engineering were allocated to 
facilities and equipment for research, develop- 
ment, and graduate instruction (table 20). By 
comparison, in 1964 facilities for research, de- 
velopment, and graduate instruction accounted 
for 55 percent of the total, and in 1966, for 53 
percent. 

The increase in capital expenditures for un- 
dergraduate instruction came primarily from 
the Federal Government, Such expenditure s for 
facilities increased more than fivefold between 
1964 and 1968, while federally financed capital 
expenditures for research, development, and 
graduate instruction nearly doubled. 
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Table 20.— Capital expenditures for research , development , and instruction 
in the sciences and engineering in universities and colleges , by source of 
funds and purpose, 1964, 1966, and 1968 



(Dollars in millions) 



Year and source of funds 


Total 


R&D and graduate 
} natruetion 


Undergraduate 

instruction 


Amount 


Percent 

of 

total 


Amount 


Percent 

of 

total 


1964 

Federal Government — 

Other sources. _ _ 

1966, 

Federal Governments 

Other sources, 

1968, 

Federal Governments 

Other sources. 


$529.6 


$289.0 


54. 6 


$240.5 


45.4 


134.4 

395,1 


108.1 

180,9 


80,4 

46.8 


26.3 

214.2 


19.6 

54.2 


667.0 


354 .1 


53.2 


312.3 


46.8 


212.4 

464,6 


144.5 

210.3 


68.0 

46.3 


67.9 

244.3 


32.0 

53,7 


1,070.7 


628.1 


49.3 


542.6 


50,7 


840.4 

730.3 


202.0 

826.1 


59,3 

44.7 


138.4 

404.2 


40.7 

55.3 



Field of Science 

The distribution of capital expenditures by 
broad field of science was similar to that of 
current expenditures. The life sciences 
accounted for more than any other field (42 



percent of the total), with the second largest 
amount allocated to the physical and environ- 
mental sciences (27 percent of the total). 

Though precise comparisions of distributions 
by field of science over the period covered by 



TABLE 21. — Percent distribution of capital expenditures for research , 
development , and instruction in the sciences and engineering in universities 
and colleges, by field of science and type of institution, 1968 



Field of science 


Total 


Institutions granting™ 


Doctorate 


Master's 


Bachelors 


No science 
degree 


Total (millions of dollars) 


$1,070.7 


$759.3 


$144.3 


$98.0 


$69.1 




Percent distribution 


Engineering - . . - s 


11.8 


10.9 


8.1 


16.6 


22,9 


Physical and environmental 












sciences « 


26.5 


23,7 


36.9 


36.2 


21.4 




5.1 


4.5 


5,8 


5,3 


10.3 


Life sciences- 


42.3 


48.0 


26.3 


32.1 


27.3 


Psychology. — 


3.2 


1.6 


12.9 


1.9 


2.5 


Social sciences __ 


7.1 


6.9 


7.2 


5.0 


12,0 


Other sciences, n.e.e _ 


8.9 


4.3 


2.7 


2.8 


3.6 
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the survey cannot be made because of defini- 
tional changes, some broad comparisons for 
major categories can be made. For instance, the 
life sciences accounted for 44 percent of the 
1964 total, as compared to 42 percent in 1968; 
engineering, for 14 percent in 1964 as com- 
pared to 12 percent in 1968; and the social sci- 
ences, for 6 percent in 1964 and 7 percent in 
1968. Of the fields not reported separately in 
the earlier surveys, the physical and mathemat- 
ical sciences combined accounted for 29 percent 
in 1964, while the physical, environmental, and 
mathematical sciences received 32 percent of 
the 1968 total; psychology and other sciences 
received 7 percent of the total in both 1964 and 
1968. 

Capital expenditures of doctorate-granting 
institutions, like the current expenditures of 
these same institutions, tended to be concen- 
trated in the life sciences (48 percent of the 
total), again primarily reflecting the influence 
of their medical and agricultural units (table 
21). In master’s and bachelor’s institutions, the 
largest shares of such expenditures were in the 



physical and environmental sciences, with the 
life sciences ranked second. The capital expend- 
itures of institutions not granting science de- 
grees were more widely dispersed among field 
categories than in the other institutional cate- 
gories. The principal field allocations for these 
institutions were the life sciences (27 percent), 
engineering (23 percent), and the physical and 
environmental sciences (21 percent). 

Institutions granting the master’s and bache- 
lor’s degrees reported the largest amounts of 
capital expenditures in the physical and environ- 
mental sciences. This broad field accounted foi 
37 percent of the capital expenditures of the 
former group of institutions and 36 percent of 
those of the latter group, with the life sciences 
in both cases dropping to second place (26 per- 
cent and 32 percent, respectively) . The physical 
and environmental sciences, on the other hand, 
accounted for the second largest portion of doc- 
torate-granting institutions’ capital expendi- 
tures (24 percent) and the third largest (21 
percent) in the case of institutions not granting 
science degrees. 
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section s. Manpower and Financial Resources Compared with 

Selected Educational Characteristics 



T he preceding sections of this report have 
indicated that the employment of scientists 
and engineers, R&B expenditures, and the 
other characteristics of scientific and engineer- 
ing activities ir universities and colleges tend 
to be concentrated in doctorate-granting insti- 
tutions and in certain geographic areas. The 
purpose of this section is to examine interrela- 
tionships between various financial and employ- 



ment measures of scientific activities and the 
educational characteristics of selected groups of 
universities and colleges, as reflected in num- 
bers and types of degrees granted. 

During the academic year 1966-67, universi- 
ties and colleges in the United States granted 
253,600 degrees in the sciences and engineer- 
ing, of which 12,800 were Ph. B/s. The distri- 
bution of these degrees corresponded rather 
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Chart 15, 

Cumulative percent distribution of selected characteristics of 
100 institutions with the largest separately budgeted R&D 
I expenditures in 1968^^.;^?-'. 
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closely to the distribution of scientific and engi- 
neering expenditures, as well as to the employ- 
ment of scientists and engineers, whether the 
institutions were ranked on the basis of their 
total separately budgeted R&D expenditures 
or arrayed geographically. 

Institutions Ranked by Total Separately 

Budgeted R&D Expenditures 

As has already been shown in the sections 
dealing with each of the different parameters 
of scientific activities, both manpower and ex- 
penditures in the sciences and engineering were 
concentrated in institutions granting doctorate 
degrees, Within the doctorate category, as well 
as in other institutional groups, there is consid- 
erable variation among institutions in the size 
of their science and engineering programs. 
When all institutions are ranked on the basis 
of their total separately budgeted expenditures 
for research and development, it is seen that 
the 10 institutions with the largest expendi- 
tures for research and development accounted 
for 26 percent of the total R&D expenditures of 
all universities and colleges, 27 percent of the 



Table 22.— Percent distribution of selected employment f financial , and educational characteristics 
of scientific activities of universities and colleges , by geographic division 



* 


Geographic division 


Scientists and engineers, 
January 1969 


Scientific and engineering 
expenditures, 1968 


Degrees granted In the sciences and engineering, 1966^87 * 


Total 


Fh.B. or Sc.B. 




United States, total 


253,500 


$6,957.3 miliionb 


263,600 


12,800 


a. 

i 




Rank 


Percent 


Rank 


Percent 


Rank 


Percent 


Rank 


Percent 


t 






distribution 




distribution 




distribution 




distribution 


1 


Middle Atlantic 


1 


20.6 


1 


20,2 


2 


19.4 


2 


18.7 


yp- 


East North Central „ 


2 


18.3 


2 


18.4 


1 


19.9 


1 


22.0 




South Atlantic = „ _ 


3 


13.9 


4 


12,1 


4 


11.5 


4 


10.7 


| 


Pacific 


4 


12.9 


S 


14.5 


3 


18.8 


3 


15,7 


r 

V- 


New England - 


5 


8,3 


5 


9.7 


7 


7.7 


5 


9.3 


1 


West North Central 


€ 


8.2 


6 


8.2 


5 


9.3 


6 


9,0 


l 


West South Central 


7 


8.0 


7 


7.1 


6 


8.0 


7 


7,4 


I 


East South Central... 


S 


4.7 


9 


4.2 


8 


5.2 


9 


2.4 


f 


Moutain 


c 


4.4 


8 


5.2 


9 


4.8 


8 


4.8 


| 

K 

i r 

ik 


Outlying areas 


10 


.7 


10 


.5 


10 


.5 


10 


(*> 



associated with instruction and departmental research expenditures and 
other R&D expenditures for which universities and colleges do not main^ 
tain separate records, amounting to an estimated $1,049,? million. 

* 1ms than 0.06 percent. 
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* Based &n statistics of the U.S. Office of Education. Excludes first* 
professional doctorates in medical and health=relnted fields (M.D., B.D-S-, 
etc.) 

b percent distribution based on data which exclude the indirect costa 






federally financed R&D expenditures, 11 per- 
cent of the current expenditures for instruction 
and departmental research, and 9 percent of 
the total capital expenditures (appendix table 
B-34), These same institutions employed 12 
percent of the scientists and engineers in all 
universities and colleges and granted 26 per- 
cent of the Ph, D.’s and 9 percent of all degrees. 
Altogether, the 100 institutions with the high- 
est current expenditure for separately budg- 
eted research and devou rment accounted for 86 
percent of the separately budgeted R&D ex- 
penditures, both total and federally financed, 
51 percent of the expenditures for instruction 
and departmental research and capital expendi- 
tures, and employed 51 percent of the scientists 
and engineers (chart 15). These 100 institu- 
tions granted 88 percent of the Ph. D, degrees 
and 46 percent of all degrees in the sciences 
and engineering. 

Geographic Distribution 

The same two geographic divisions in which 
the highest levels of scientific ard engineering 
expenditures were reported, i.e., the Middle At- 
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lantte **4 th« East North Central divisions, 
also fftp&Ntd th« largest number of total and 
Ph. D* awarded. However, in the case 

of total AiffTMA, the order was reversed, with 
the East North Central ranked first by a nar- 
row lAiffin (£0 percent of the total, compared 
to 19 yeraont in the Middle Atlantic division). 
A similar attuation existed with regard to the 
diviaieita ranking third and fourth. The Pacific 
rank#4 tkM in terms of scientific and engi- 
neering •xponditures, total degrees granted, 
and doetamtoi granted, and fourth in terms of 
scientiili ftni engineers employed, while the 
South Atlantic ranked third in terms of num- 
ber of alintifti and engineers employed and 
fourth in icrtni of scientific and engineering ex- 
penditure*, total degrees granted, and Ph. D/s 
graatsai (takle IS). 

Whatkw ranktd on the basis of total seien- 



89 

tists and engineers employed, scientific and en- 
gineering expenditures, total degrees granted 
in the sciences and engineering, or scientific and 
engineering Ph. D.’s awarded, the continental 
divisions tended to fall into the same four 
groups, and, while there were shifts within 
each group, there were no changes between 
groups. Thus, as shown above, the first group 
consisted of the Middle Atlantic and East 
North Central divisions; the second included 
the South Atlantic and Pacific divisions. The 
same was true of the third and fourth groups, 
where the third comprised the New England, 
West North Central, and West South Central 
divisions, and the fourth, the East South Cen- 
tral and Mountain divisions. Far below the low- 
est of the continental groups on all measure- 
ments of science resources were the outlying 
areas, as has been indicated earlier. 



SECTION 9. Medical Schools 



T his section presents summary data on the 
employment and financial characteristics 
of the 101 medical schools that were in opera- 
tion in January 1969, According to the Council 
on Medical Education of the American Medical 
Association, 89 medical schools were fully oper- 
ational and accredited, while 12 were classified 
as “developing” and awaiting the graduation of 
their first classes. Previous sections of this re- 
port included data for the 101 medical schools 
with those for doctorate institutions, since vir- 
tually all medical schools are either organiza- 
tional components of doctorate-granting insti- 
tutions, or, if independent and not directly af- 
filiated with institutions granting Fh. D/s in 
the sciences, conduct Ph. D. programs in the 
clinical or biomedical sciences within the medi- 
cal school. In academic year 1967-68, only three 
medical schools did not conduct Fh. B. progams 
and were not components of institutions with 
such programs. To maintain uniformity in the 
classification system used in this report, all 
medical schools were grouped together, includ- 
ing both medical schools with 4-year programs 
that had not yet graduated their first classes 
and medical schools that offered only 2-year 
programs in the basic medical sciences. 

Of the 101 schools surveyed, 93 offered 4- 
year programs in medical and clinical sciences 
and 8 offered 2 year programs in the basic med- 
ical sciences. Those schools maintaining little or 
no affiliation with a parent institution, often 
referred to as “independent,” will not be 
treated separately in this report, for their char- 
acteristics bear a close resemblance to those 
medical schools that are integral parts of uni- 
versities. Survey responses were received from 
all but 12 medical schools, and for these schools 
estimates were prepared based on secondary 



sources or from previous survey responses in 
order to obtain universe estimates of the em- 
ployment and financial characteristics of all 
medical schools. Included in the data are hospi- 
tals or clinics owned, operated, or controlled by 
universities and integrated operationally with 
the clinical programs of their medical schools. 
Also included are research bureaus or institutes 
that are integral parts of medical schools. 

Activities of individual medical schools are 
integrated with those of hospitals, research in- 
stitutes, and parent universities in varying de- 
grees, All medical schools are affiliated with 
public or private hospitals in some degree in 
order to provide the requisite education, train- 
ing, and research in the basic medical and clini- 
cal sciences needed by their students. Such af- 
filiations also afford opportunities to contribute 
medical and health-related services to the local 
community. For example, 49 medical schools 
owned or operated 55 hospitals, less than 1 per- 
cent of the Nation s s 7,172 registered hospitals 
in 1968. 28 

Control of medical schools has tended to shift 
gradually from private to public in recent 
years. In 1964, the 89 medical schools were al- 
most evenly divided, with 44 public and 45 pri- 
vate schools; in 1968, 58 were publicly con- 
trolled and 43 were privately controlled. Among 
the reasons for this shift is the heavy financial 
commitment required by medical schools. As a 
consequence, several private medical schools 
have changed to public control in recent years, 
and all 12 of the medical schools in the develop- 
ment stage in 1969 were public institutions. 
Eleven of the 12 developing schools have affili- 



m “Hospitals,” Journal of the American Hospital As- 
sociation 42:15, part 2 (Aug, 1, 1968). 
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ated with State-controlled institutions and the 
remaining' one, Mt. Sinai School of Medicine, 
with the City University of New York. 

Two-thirds of the Nation's medical schools 
are located east of the Mississippi, with 11 in 
New York, 7 in Pennsylvania, and 5 in Illinois, 
Of the 35 located west of the Mississippi, Cali= 
fornia ranks first with 8, followed by Texas 
with 5. Seven States, five of which are in the 
West, did not have medical schools, 29 

The enrollment of 34,500 students in medi- 
cal schools in academic year 1967—68 repre= 
sented only a 1,0-percent annual rate of in- 
crease over the 1964 enrollment of 32,000. The 
need for greater enrollment in medical educa- 
tion is evident in this comparatively low rate 
of growth, but medical schools are finding it 
increasingly difficult to provide the necessary 
faculty or classrooms during this era of in- 
creased demand and inadequate funding. Simi- 
larly, the number of M,D. degrees awarded in- 
creased from 7,300 in 1964 to 8,000 in 1968. at 
an annual rate of only 2,1 percent. Master's 
degrees awarded In graduate programs in the 
basic medical and clinical sciences in medical 
schools increased from 700 in 1964 to 1,100 in 
1968, at an annual rate of growth of 11.2 per- 
cent, while doctorates awarded in these pro- 
grams rose from 800 to 900 during this same 
period, at a growth rate of only 4.1 percent. 1 * 0 

Traditionally, medical schools play a domi- 
nant role in the conduct of medical and health- 
related research. The Federal Government, in 
its efforts to improve the Nation's health care, 
provides support through a variety of mecha- 
nisms which have encouraged the growth of 
basic medical and clinical science departments 
and accelerated the training of health man- 
power. Population growth and demand for bet- 
ter health services place the medical schools in 
a central role for the conduct of programs bet- 
tering the Nation's health standards, and they 
find themselves increasingly pressed for serv- 
ices, space, and funds to meet these needs ade- 
quately. 

29 States without medical schools in 1989 were : Alaska, 
Delaware, Idaho, Maine, Montana, Nevada, and 
Wyoming. 

80 “Medical Education in the United States," Journal 
of the American Medical Association. Education Num- 
bers for 1964, 1968, and 1968. 



Scientific and Technical Personnel 
Scientists 

The Nation's 101 medical schools employed 
55,100 scientists in 1969, which represented 22 
percent of the total number of scientists and 
engineers employed in universities and colleges. 
Since 1965, the number employed has increased 
at a rate of 4.7 percent per year (appendix 
table C— 1), It should be noted that the figures 
reported here represent only employed staff 
members ; voluntary or unpaid staff were ex- 
cluded from survey coverage. 

As might be expected, staffing patterns in 
medical schools differ markedly from those in 
other organizational units of universities and 
colleges. One of the principal differentiating 
features is the heavy reliance of medical 
schools upon part-time staff to carry out their 
various functions. In 1969, such personnel com- 
prised 29 percent of the total number of scien- 
tists employed in medical schools, compared 
with 17 percent of the total in other units of 
universities and colleges. It may be relevant to 
note that the number of part-time scientists em- 
ployed in medical schools in 1969 was some- 
what lower than the comparable figure (35 per- 
cent) in 1965. The relatively large number of 
part-time staff in medical schools reflects the 
practice of virtually all schools to rely upon the 
services of local medical practitioners. The re- 
cruitment and retention of such part-time per- 
sonnel are facilitated by the fact that medical 
doctors and others in the community welcome 
the prestige and opportunities for public serv- 
ices associated with faculty status at local med- 
ical schools, 

A change in the pattern of the conduct of 
scientific activities within medical schools is 
gradually emerging. The percentage of time de- 
voted to teaching, on an FTE basis, has re- 
mained fairly constant since 1965, about 40 
percent. Some of those engaged in research, 
however, appear to be shifting to other activi- 
ties, which increased from 20 percent of the 
total in 1965 to 25 percent in 1969. Interpreta- 
tion of the significance of this shift should be 



51 In this section, the term “scientists” will include 
engineers, because few engineers are employed in medi- 
cal schools. 
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Chart 16, 

Characteristics of scientists employed 
in medical schools, January 1369, 
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made with caution, since patient care is so 
closely allied with clinical instruction of medi- 
cal students and interns that it is hard to sepa- 
rate them statistically* Substantial differences 
in the functional distribution of FTE medical 
school scientists are evident when compared 
with all other university scientists, as 72 per- 
cent of their time is devoted to teaching, as 
shown in appendix tables 0—2. 

The large percentage of FTE scientists en- 
gaged in research in medical schools can be ex- 
plained by the high rate of flow of research 
funds to the medical sciences for the improve- 
ment of the Nation's health care. The growth in 
the number of medical school scientists engaged 
in other activities during 1965—69 reflects the 
increased demand for the diagnosis and treat- 
ment of patients in affiliated hospitals, out-pa- 
tient clinics, and community medical centers* 

Virtually all of the scientists employed in 
medical schools in 1969 were life scientists, with 
biological scientists accounting for 14 percent 
and medical scientists, 84 percent. In contrast, 
only 11 percent of the scientists employed in 
other segments of universities were reported in 
the biological sciences and 6 percent in the 
medical sciences. 

The highest earned degree of the large ma- 
jority of faculty and other professional person- 
nel in medical schools was understandably the 
M.D. or other health-professional doctorate. Of 
the 55,100 scientists in such schools, 38,800 (70 
percent of the total) earned these degrees, com- 
pared with only 4 percent of the scientists or 
engineers employed in other organizational 
units of universities and colleges. On the other 
hand, scientists with Ph. D.’s comprised 19 per- 
cent of the professional staff in medical schools, 
compared with 49 percent in other units of in- 
stitutions of higher education. 32 

As in previous years, the Middle Atlantic di- 
vision ranked highest in the number of scien- 
tists employed in medical schools, accounting 
for 29 percent of the total, followed by the East 



m For the purposes of the survey on which this report 
is based, persons with both a Ph. D. degree and an M.D. 
degree were classified in the Ph. D. category. Thus, 
statistics presented here and elsewhere in this report 
may slightly understate the number of scientists with 
M.D. degrees. 



North Central division with 16 percent and the 
South Atlantic division with 14 percent (appen- 
dix table 0 8 and chart 16), Of the seven 
States that do not have medical schools, four 
are located in the Mountain division. 

Graduate students 

Of the 84,400 graduate students who received 
stipends for part-time services as scientists or 
engineers in 1969, only 5,800 (7 percent) were 
serving in medical schools (appendix table 
C-4). On an FTE basis, the medical graduate 
students numbered 2,800, with 47 percent en- 
gaged in research and development; 39 percent 
in teaching; and 14 percent in other activities. 
The functional distribution of graduate stu- 
dents in other organizational units of universi- 
ties and colleges was 52 percent in research and 
development, 48 percent in teaching, and only 4 
percent in other activities. 

The medical sciences, of course, dominated 
the work of these graduate students, consuming 
65 percent of their eflorts ; the biological sci- 
ences, 32 percent; and all other sciences, the 
remaining 3 percent. In contrast, graduate stu- 
dents in other university departments spent 
only 12 percent of their efforts in the biological 
sciences, 1 percent in the medical sciences, and 
the remaining 87 percent of their time in other 
fields of science. 

As previously suggested, medical schools uti- 
lized graduate students as part-time scientists 
far less than did other units of universities and 
colleges in 1969. The average number of gradu- 
ate students receiving stipends for medical 
school services was 15 per 100 full-time scien- 
tists employed in medical schools, compared 
with an average of 48 per 100 in all other units 
of universities and colleges, 

Technicians 

Medical schools employed 21,200 technicians 
in 1969, an increase of 3.9 percent per year 
over the 18,200 total in 1965. Virtually all of 
these technicians were employed in the life sci- 
ences, and 71 percent were primarily engaged 
in R&D performance, as shown In appendix 
table C-5. 

Technician employment in medical schools 
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Chart 17, 

Characteristics of separately budgeted R&D expenditures 
in medical schools, 1968. 
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Source: National Science Foundation (appendix tables C-7 and C-8). 
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comprised 44 percent of the total for the entire 
higher education sector. In other organizational 
units, as well as in medical schools, more than 
two-thirds of the technicians were primarily 
employed in R&D activities. However, less than 
one-half of the 27,300 technicians in units out- 
side medical schools were employed in the life 
sciences. 

Financing of Scientific Activities 

Of the $7 billion expended in 1968 by the 
entire university and college sector for re- 
search, development, and instruction, medical 
schools accounted for 20 percent, or approxi- 
mately $1,4 billion. Current R&D expenditures 
amounted to approximately one-half, or $703 
million, and consisted of $581 million for sepa- 
rately budgeted research and development and 
an estimated $122 million for R&D activities 
for which the institutions did not maintain sep- 
arate records. The remainder was divided be- 
tween $488 million for instruction (including 
indirect costs) and $189 million for capital ex- 
penditures, as shown in table 11. 

Separately budgeted R&D expenditures 

The amount allocated by medical schools hi 
1968 for separately budgeted R&D expendi- 
tures, $581 million, represented an increase of 
13.4 percent per year over the $851 million re- 
ported in 1964 (appendix table Ct-6), During 
this 4-year period, Federal support remained 
constant at approximately 82 percent of the 
total. Non-Federal support amounting to $107 
million in 1968 came principally from the foun- 
dations ($24 million), the institutions them- 
selves ($23 million), and voluntary health 
agencies ($19 million). 

Basic research continued to receive the great- 
er’. emphasis in medical school spending, with 
84 percent of the total. Other units of universi- 
ties spent 74 percent of their budgets on basic 
research (appendix table C-7), Minimal 



changes are observed from year to year in the 
proportion of the funding allocated to the bio- 
logical sciences as compared with clinical medi- 
cal sciences, m shown in appendix table C-6. 

The 20 medical schools located in the Middle 
Atlantic division reported 27 percent of the 
total separately budgeted R&D expenditures 
and 26 percent of the Federal support (appen- 
dix table C-8). Ranking next in expenditures 
were the 14 schools in the East North Central 
division, with 15 percent, followed by medical 
schools in the Pacifc and South Atlantic divi- 
sions, each accounting for 13 percent of the 
total (chart 17). 

Current expenditures for instruction and 
departmental research 

Direct expenditures for instruction and de- 
partmental research by medical schools 
amounted to $414 million in 1968, only 15 per- 
cent of the total reported by the whole univer- 
sity sector, with nearly all of it allocated to the 
life sciences, as shown in appendix table C-6, 
Indirect costs applicable to these direct expend- 
itures represented 32 percent, as compared 
with 26 percent in 1964. 

Capital expenditures 

Spending for construction of facilities for re- 
search, development, and instruction was di= 
rected almost entirely toward support of the 
life sciences, with less than one-half of 1 per- 
cent going to all other disciplines combined. Ap- 
pendix table C— 6 illustrates the greater tend- 
ency for non-Federal sources to support these 
capital expenditures (58 percent in 1968) in 
contrast to their minor role in the support of 
separately budgeted R&D expenditures (18 per- 
cent). Total capital expenditures inci-eased 16.7 
percent per year, from $106 million in 1964 to 
$189 million in 1968, with the Middle Atlantic 
division accounting for the largest share of the 
funds, as indicated in appendix table C— 8. 
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Part ii. Federally Funded Research and Development 
Centers Administered by Universities 
and University Consortia 

SECTION l. Background 



EDERALLY FUNDED RESEARCH AND DEVGL 
MENT CENTERS (ffrdc’s) are organic 
tions that were established to meet the 
particular R&D needs of Federal agencies. Such 
centers are operated for the Federal Govern- 
ment by universities and university consortia, 
independent nonprofit organizations, and in- 
dustrial firms. This report is limited to sum- 
mary data on the manpower and financial char- 
acteristics of FFRDC’s administered by uni- 
versities and university consortia. It should be 
noted also that data for university-adminis- 
tered FFRDG’s presented in part II are sepa- 
rate and mutually exclusive from data for uni- 
versities and colleges shown in part I of this 
report. 1 

Each FFRDC receives virtually all of its sup- 
port from a single Federal agency, and it is tied 
to this sponsoring agency by a contractual rela- 
tionship that is subject to varying degrees of 
monitorship. The centers differ in terms of 
basic objectives and primary focus of effort, 
but they share the distinct advantage of gather- 
ing in one place a nucleus of v/ell-qualified sci- 
entists and technicians representing a variety 
of disciplines to carry out assigned research 
objectives. This provides the sponsoring agen- 
cies the advantages of university scientific and 
technical knowledge without actually bringing 
scientists and engineers into the Federal Gov- 
ernment. It also makes managerial skills imme- 
diately available to sponsoring agencies and 



1 The presentation of separate statistics on university- 
administered FFEDC's and the exclusion of such Sta- 
tistics from those shown for universities and colleges 
differ from procedures followed by the U. S. Office of 
Education and other public and private organisations in 
publishing financial and employment statistics for insti- 
tutions of higher education. 
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permits considerable flexibility in administer- 
ing large-scale unified R&D programs. 

Although several FFRDCTs are physically lo- 
cated at considerable distances from the parent 
institutions, such as the Los Alamos Scientific 
Laboratory, New Mexico, administered by the 
University of California (Berkeley), most of 
them are in close proximity to their respective 
universities. Organizationally, however, the 
centers are usually separate from the adminis- 
tering institution, and although they may re- 
ceive administrative support from tlieir parent 
institutions, they are self-contained entities in- 
sofar as their R&D work is concerned. 

The extent to which the basic research activi- 
ties of university-administered FFRDC ? s inter- 
act with and strengthen the academic science 
capabilities of the administering university 
varies considerably. In many instances, faculty 
members hold joint appointments with the uni- 
versity and the FFRDG. Perhaps, the most im- 
portant feature of FFRDC’s with respect to the 
research and educational programs is the fact 
that most of them make their expensive facili- 
ties and equipment available to faculty and 
graduate students of the administering univer- 
sity and other universities for the conduct of 
research* 

Prior to 196T the decision as to whether a 
given center was to be classified as an FFRDG 
was made by the sponsoring Federal agency 
within a rather broad definitional framework. 
As a consequence, there were some significant 
shifts in classification of individual centers at- 
tributable largely to differences in criteria used 
to define an FFRDG. In 1967, the Federal 
Council for Science and Technology (FCST) es- 
tablished uniform criteria to be used by all 
agencies, and on the basis of these criteria the 
POST issued a Government-wide Master List of 
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FFRDC’s, As defined by the FCST, an FFRDC 
is an organizational unit that possesses the fol- 
lowing principal characteristics: 2 

(1) Its primary activities include basic re- 
search, applied research, development, 
or R&D management; 

(2) Organized as a separate operational 
unit and expected to have a long-term 
relationship with its sponsoring 
agency ; 

(3) Conducts R&D work upon direct re- 
quest of, or under a broad charter, 
from the sponsoring Federal agency ; 

(4) Receives at least 70 percent of its fi- 
nancial support from the Federal Gov- 
ernment ; and 

(5) Has an average annual budget of at 
least $500,000. 

In 1969, when this survey was conducted, 
there were 36 university-administered 
FFRDC’s, of which 28 were administered by 
individual universities, 7 by university con- 
sortia, and 1 administered jointly by a uni- 
versity and a university consortium, 3 As indi- 
cated previously, the number of centers has 
tended to increase during the years after World 
War II and changes in classification of centers 
have occurred from time to time. For example, 
the revised FCST definitions of FFRDG’s in 
1967 resulted in the deletion of 14 previously 
designated centers. Fourteen new FFRDC’s 
have been added since 1967 and, thus, no net 
change occurred in the number of university- 
administered FFRDC’s during 1967-69, In the 
interpretation of trend data shown in this re- 
port, however, one of the limitations that should 
be taken into account is the fluctuation in the 
number and types of FFRDC’s that have oc- 
curred through the years. 4 

In 1969, the five Federal agencies sponsoring 



- Fox a more derailed description of the criteria used 
to define FFRDC’s, see National Science Foundation, 
Federal Funds for Research, Development, and Other 
Scientific Activities , Fiscal Years 1968, 1969 , and 1970 , 
Vol. XVIII (NSF 69—31) (Washington D.C. 20402: 
Supt. of Documents, U. S. Government Printing Office, 
1070), p. 97. 

* See appendix D. 

1 Changes in classification to or from FFRDC status 
have usually involved relatively small centers with R&D 
performance amounting to $500,000 or less. The most 
consequential shift that occurred in 1967 was the re- 
classification of MIT's Instrumentation Laboratories 
from an FFRDC to a part of the university. 



FFRDC’s were the Atomic Energy Commission 
(AEG) , the Department of Defense (DOD) , the 
National Aeronautics and Space Administra- 
tion (NASA), the Department of Health, Edu- 
cation, and Welfare (HEW), and the National 
Science Foundation (NSF). HEW’s Office of 
Education reported FFRDC’s for the first time 
in the current reporting period. Each of its 10 
university-administered R&D centers concen- 
trates on a specific problem area in education, 
The four NSF-sponsored FFRDC’s are all ad- 
ministered by university consortia. Their major 
purpose is basic research in astronomy and re- 
lated fields. Requests for use of facilities for 
research projects by visiting scientists are 
given the same consideration as requests sub- 
mitted by the centers’ staffs. 

The seven university and four consortia ad- 
ministered FFRDC’s 5 under AEG sponsorship 
are basically mission oriented; however, the 
Argonne National Laboratory is presently 
planning to use its facilities to conduct pollu- 
tion control studies. NASA sponsors only two 
FFRDC’s, both of which are involved in re- 
search associated with the problems of lunar 
and interplanetary flights. 

The changes in the number, type, and organi- 
zational structure of university-administered 
FFRDC’s that have occurred in the years since 
they were first organized reflect the changing 
R&D objectives of both sponsoring agencies 
and administering universities. Since early 
1969 when this survey was conducted, several 
further changes affecting the group of organi- 
zations sponsored by the Department of De- 
fense have occurred. The Center for Research in 
Social Systems, administered by American Uni- 
versity, severed its ties with the university and 
has become part of an independent nonprofit 
research institute. Similarly, the Human Re- 
sources Research Office, administered by 
George Washington University, has changed its 
status to that of an independent nonprofit 
FFRDC. The Army Mathematics Center relin- 
quished its FFRDC status to become an inte- 
gral part of the University of Wisconsin’s 
mathematics department. Another change af- 
fecting the group was the termination of opera- 
tions by Hudson Laboratories, administered by 
Columbia University. 

G Inelndeg one FFRDC administered jointly by a uni- 
versity and a university consortium. 
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Scientists and Engineers 

University-administered FFRPO’s employed 
11,500 scientists and engineers in 1969. Of this 
total, virtually all (97 percent) were employed 
full time (table 23). The foregoing figure in- 
cludes professional staff holding principal ap- 
pointments at the center, but does not include 
faculty and/or scientists and engineers em- 
ployed in other organizational units of the ad- 
ministering university who may do research at 
the FFRBC* 

Employment of scientists and engineers at 
FFRDC’s increased at a rate of 2,8 percent per 
year between March 1958 and January 1969. 
This was less than one-half the annual rate of 
increase prevailing in universities and colleges 
during the same 11-year span. The relative 
number of full-time and part-time scientists 
and engineers did not vary much throughout 
the period. 



Since the primary purpose of FFRDC’s is 
R&D performance or management, it Is not 
surprising that virtually all scientists and engi- 
neers are engaged in R&D work. The functional 
distribution of FTE scientists and engineers in 
1969 was research and development, 98 percent, 
and teaching and other activities, 2 percent. In 
contrast, nearly two-thirds of the FTE scien- 
tists and engineers in universities and colleges 
were primarily engaged in teaching. 

The level of educational attainment of scien- 
tists and engineers in university-administered 
FFRDC’s is somewhat lower than that prevail- 
ing in universities and colleges. The earned-de- 
gree profile of such FFRDC personnel in 1969 
was as follows: Ph. D., 33 percent; M.D. or 
other health-professional doctorate, 1 percent; 
master’s degree, 24 percent; and bachelor’s de- 



Table 23. — ~ Scientists and engineers employed in university-administered FFRDC’s,* 
by employment status, selected years, 1958-69 



Employment status 


March 

1958 


March 

1961 


January 

1965 


January- 

1967 


January- 

1969 


Compound 
annual 
rate of 
increase, 
1958-69 
(percent) 




(Thousands) 




Number of scientists and engineers _ . ...... 


8.5 


8.9 


11.0 


10.7 


11.5 


2.8 


Pull time. _ _ .. . _ . . . . 


8.3 


8.7 


10.8 


10.5 


11.2 


2.7 


Part time _ .. 


,2 


.2 


.2 


.2 


.3 


5.1 


FTE scientists and engineers. ......... =. 


8.4 


8.8 


10.9 


10.6 


11.3 


2.7 
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‘ Federally Funded Research and Development Centers. 
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Table 24 . — Percent distribution of scientists and engineers employed in 
FFRDC’s by level of educational attainment and field of employment , 

January 1969 



Level of educational attainment 


Total 


Engineers 


Physics! 

scientists 


Mathema- 

ticians 


All 

Other 

scientists b 


Number of scientists and engineers (thou- 












sands)® _ _ _ . _ 


11.5 


6.1 


4.4 


1 .1 


.9 




Percent distribution 


Ph. D. __ _ 


33.0 


13.9 


57.0 


18,8 


44,7 


M,D a| P,D.S,, etc 


.9 


.3 






9 .3 


Master's., _ _ 


24.3 


29.0 


17.1 


81 ,2 


25,4 


Bachelor's., 


41 .8 


56.9 


25.9 


55.0 


20,6 



a Federally Funded Research and Development Centers, 
b Includes social and life scientists and psychologists, 
t Includes 845 part-time scientists and engineers. 



gree or the equivalent, 42 percent (table 24), 6 
In contrast, the distribution of scientists and 
engineers in universities and colleges was as 
follows: Ph. D., 43 percent; M.D. or other 
health-professional doctorate, 18 percent ; mas- 
ter’s degree, 29 percent; and bachelor's degree 
or the equivalent, 10 percent. 

Differences in the earned-degree status be- 
tween professional staff in universities and 
staff employed in university-administered 
FFEDC’s are attributable to various factors, 
including the academic qualifications required 
to perform the type of activities carried out 
and the career preferences and objectives of 
individual scientists and engineers. In most 
universities the possession of an earned doctor- 
ate is one of the prerequisites for acquiring 
faculty rank with tenure. As a consequence, 
persons with the necessary academic qualifica- 
tions usually seek career appointments in uni- 
versities which lead to high faculty rank (pro- 
fessor, associate professor, or the equivalent) 
with tenure. Faculty rank and tenure can not 
be attained directly through an FFRDC ap- 
pointment at most universities, although such 

a FFRDC’s administered by other nonprofit institu- 
tions also employed more bachelor’s-degree holders than 
those with master’s or doctorates. See National Science 
Foundation, Scientific Activities of Nonprofit Institu- 
tions, 1966 (NSF 69-16) (Washington, D.O. 204G2; 
Supt. of Documents, U,S. Government Printing Office, 
1969), p, 63. 



status once acquired by a faculty member can 
be maintained while employed at a university- 
administered FFRDC. Accoi'ding to an NSF 
survey conducted in 1961, 4 percent of the sci- 
entists and engineers employed by university- 
administered FFBDC's held faculty status. 7 

As might be expected, the R&D activities of 
FFRDC’s are closely associated with the mis- 
sions of their sponsoring agencies. This situa- 
tion is directly reflected in the scientific disci- 
plines of scientists and engineers employed at 
such centers. The field distribution of the 
11,500 scientists and engineers in 1969 was as 
follows: Engineers, 44 percent; physical scien- 
tists, 38 percent; mathematicians, 9 percent; 
and all remaining fields, 8 percent (appendix 
table B-l). Although the 14 FFRDC’s adminis- 
tered by public universities employed the larg- 
est number of scientists and engineers, the 14 
FFRDC’s administered by private universities 
accounted for the most engineers and mathema- 
ticians. Among the principal disciplinary fields, 
it is interesting to note that the majority of 
physical scientists held doctorates, while the 
majority of mathematicians and engineers held 
bachelor’s degrees (table 24). 

The geographic distribution of scientists and 

7 National Science Foundation, Scientists and Engi- 
neers in Colleges and Universities , 1961 (NSF 65- S) 
(Washington, D. O. 20402 i Supt. of Documents, Govern- 
ment Printing Office, 1964) , p. 18. 
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engineers by region for 1989 shows that the 
West accounted for one-third of the number of 
centers, but more than one-half of total employ- 
ment, More than one-half of the engineers, 
physical scientists, and mathematicians were 
concentrated in this area. The Northeast region 
ranked second in importance, although account- 
ing for less than one-fifth of total scientist and 
engineering employment (appendix table D-l). 

Graduate Students 

Two-thirds of the FFRDC’s surveyed re- 
ported graduate students functioning on a 
part-time basis in a scientific capacity. All were 
engaged in R&D work and most (57 percent) 
were in the physical sciences. The number of 
graduate students engaged part-time as scien- 
tists and engineers increased from 700 in 1967 
to 900 in 1969. This was due largely to the 
number of graduate students engaged in re- 
search in the social and psychological sciences 
in the newly established FFRDC’s sponsored by 
the Department of Health, Education, and Wel- 
fare. The number engaged in such research in- 
creased from less than 50 in 1967 to 300 in 
1969, as shown in the following table: 



J anuary January 

Field 1987 1989 

Number of graduate 

students - 700 900 

Engineers 100 100 

Physical scientists 500 500 

Psychologists and social scientists^ * 300 

All other scientists b a 100 

0 Less than SO, 



p Includes mathematicians and life scientists. 

The utilization of graduate students as part- 
time scientists and engineers was highly con- 
centrated in the West, as was the case with 
other scientific activities of FFRBCTs (appen- 
dix table D-l). FFRDC’s administered by pri- 
vate universities and those principally spon- 



sored by the Atomic Energy Commission and 
the Department of Health, Education, and Wel- 
fare accounted for most of the graduate stu- 
dents receiving stipends for jjart-time services 
as scientists and engineers. 

Technicians 

Large numbers of technicians are employed 
by FFRDC’s to support their professional staff. 
As would be expected, nearly all technicians 
(95 percent) are primarily engaged in research 
and development. Employment is highly con- 
centrated in the engineering and physical sci- 
ences, with more than 90 percent of total tech- 



nicians working in these disciplines. Employ- 
ment by field of science for 1969 was as fol- 
lows : 




January 3989 


Field 


Total 


Percent in 

n&D 


Number of technicians __ 


9,100 


95 


Engineering and physical 
sciences 


8,500 

500 

100 


94 


Life sciences 

Social sciences 


100 

100 



The ratio of technicians to FTE scientists 
and engineers in FFRDC’s averaged 80 per 100 
in 1969, The West employed the largest number 
of technicians but had one of the lowest techni- 
cian-to-scientist or engineer ratios (appendix 
table D— 1) . Technicians were most numerous in 
FFRDC’s administered by private universities. 
However, the ratio of technicians to FTE scien- 
tists or engineers was highest in consortia-ad- 
ministered centers. FFRDC’s sponsored by the 
Atomic Energy Commission iiot only accounted 
for the most technicians, but had the highest 
ratio of technicians to FTE scientists or engi- 
neers (106 per 100), 



section 3 . Financing of Scientific Activities 



O UTLAYS FOR RESEARCH AND DEVELOPMENT in 
the 36 university-administered FFRDC’s 
totaled .$855 million in 1968, including $719 
million for current R&B expenditures (84 per- 
cent of the total) and $136 million for capital 
outlays (16 percent). Although these organiza- 
tions contribute to the educational process by 
providing research opportunities for faculty 
and students, they do not conduct instructional 
programs in the sciences and engineering as 
defined for survey purposes. The principal 
characteristics of R&D financing in these or- 
ganizations are discussed in this section. 

Current R&D Expenditures 

Current R&B expenditures in university-ad- 
ministered FFRDC’s totaling $719 million in 
1968 were almost completely financed by the 
Federal Government. 8 The 1968 total repre- 
sented an annual rate of increase of 6.9 percent 
over the $630 million recorded in 1966 (appen- 
dix table B— 2). This was somewhat lower than 
the 10-percent annual rate of increase during 
1958-66 and reflects the slowdown in the 
growth of Federal R&D funding in the late 
1960 ? s that affected both universities and col- 
leges and university-administered FFRDC's. 

In recent years the R&D effort at FFRPCTs 
has shifted from development to basic research 
(appendix table D— 2), However, the level of 
basic research performed by FFRDC’s (38 per- 
cent) is still only one-half the relative level of 
effort expended on this type of R&D activity by 
universities and colleges (77 percent). 
FFRDC’s sponsored by the Atomic Energy 



s Since all current R&D expenditures of university- 
administered FFRDC’s are “separately budgeted" by 
definition, the term, “separately budgeted" will not be 
used in describing the R&D expenditures of these orga- 
nizations. 



Commission accounted for 61 percent of the 
R&D expenditures of university-administered 
FFRDC’s, This included 67 percent of all basic 
research, 63 percent of all applied research, and 
50 percent of total development expenditures 
(appendix table D— 3 and chart 18). FFRDC’s 



lhart 18. ,*W 
distribution of current R&D 
xpenditures in university-administered 
FRDC's, */; by sponsoring Federal 
gency, 1968. 

hf ; -’"H ; • ft/ 

Total % $719 million ^ 
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sponsored by the National Science Foundation 
allocated the highest percentage of total R&D 
expenditures to basic research (95 percent), 
Basic and applied research comprised 70 per- 
cent ($507 million) of total E&D expenditures. 
The physical and environmental sciences were 
the most heavily supported fields in both 1966 
and 1968, with 70 percent or more of the total 
in each of the years (table 25). This emphasis 
on the physical and environmental sciences is 
not surprising as these are the primary fields of 
interest for four of the six largest FFRDC’s. 
In contrast to FFRDC’s, universities and col- 
leges allocated almost one-half of their basic 
and applied research funds to life sciences. 

The greater portion of R&D funds was spent 
by the 12 FFRDC’s located in the West (appen- 
dix table D-3) , The six centers located in Cali- 
fornia alone accounted for $290 million, or 40 
percent of total research expenditures, 

FFRDC’s administered by public universities 
recorded the highest level of R&D expenditures 
(appendix table D-3), A large portion (45 per- 
cent) was spent by these centers on applied 
research. The eight FFRDC’s administered by 
university consortia expended more money on 
basic research than FFRDC’s administered by 
public or private universities, FFRDG's admin- 
istered by private universities accounted for 

Table 25.- — Current expenditures for research 
in university-administered FFRDC’s ; 1 by field 
of science, 1966 and 1968 b 



(Dollars in millions) 



Field of science 


i 

1966 


i 

1368 


Amount 


Percent 

distribution 


Amount 


Percent 

distribution 


TotaL _____ 


$433.6 


100,6 


$506.8 


100.0 


Engineering^-- 


B4.9 


12.7 


75.4 


14.9 


Physical and en- 










vironmental 










sciences,, 


322,5 


74,4 


354,7 


70.0 


M athematics - . s = 


22,6 


5.2 


18.3 


3.6 


Life sciences.- 


26.9 


6.2 


27.0 


5.3 


All other sciences. 


6,6 


1.5 


31,4 


6,2 



* Federally Funded Research and Development Centers, 
b Excludes development amounting to $195.9 million In 1966 and $212,1 
million in 1968, for which the survey did not request deld-of-sdenee 
distribution. 



the largest amount of development expendi- 
tures. 

Capital Expenditures 

Twenty-eight FFRDC’s reported capital ex- 
penditures for research and development total- 
ing $136 million in 1968, virtually all of which 
was received from the Federal Government. 
More than nine-tenths of total capital expendi- 
tures were made by FFRDC’s sponsored by the 
Atomic Energy Commission and the National 
Aeronautics and Space Administration (appen- 
dix table D-3) , 

Expenditures for scientific and engineering 
facilities and equipment in 1968 were 7 percent 
below the 1966 level (table 26), As would be 
expected the bulk of capital expenditures was 
for R&D facilities and equipment for the physi- 
cal and environmental sciences. Expenditures 
for engineering R&D facilities and equipment, 
however, showed the greatest increase between 
1966 and 1968 and comprised 28 percent of 
total capital expenditures in FFRDC’s in 1968. 
Of the $136 million in total capital expendi- 
tures, 78 percent was expended by FFRDC’s 
administered by private universities and uni- 
versity consortia. More than three-fifths ($83 
million) of total capital expenditures were by 
FFRDC’s located in the West (appendix table 
D-3), 

Table 26. — Capital expenditures for scientific 
and engineering facilities and equipment in 
university-administered FFRDC’s , 1 by field of 
science, 1966 and 1968 



(Dollars in millions) 



Field of science 


1966 


1968 


Amount 


Percent 

distribution 


Amount 


Percent 

distribution 


TotaL 


$147,4 


100.0 


$136,5 


100,0 


Engineering 


14.2 


9.6 


38.6 


28.3 


Physical and en- 










vironmental 










sciences- 


118.0 


80.0 


88.6 


64.9 


Mathematics _ 


11.6 


7.8 


5.5 


4.0 


Life sciences . . _ . _ . 


3.6 


2.4 


2,9 


2,1 


All other sciences--- 


.1 


.1 


1.0 


.7 



‘ Federally Funded Researeh and Development Centers, 
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Technical Notes 



Scope and Coverage 

For the purposes of this survey, the term 
“universities and colleges” was defined to in- 
clude all institutions in the United States and 
its territories offering 2 or more years of post- 
secondary education that met the criteria for 
inclusion in the U.S, Office of Education’s 
Directory 1 and that provided programs in the 
sciences and engineering. Excluded from sur- 
vey coverage were about 350 institutions, most 
of them small independent schools of music, 
art, theology, or law, and any other specialized 
institutions that did not maintain programs in 
the sciences and engineering. Survey data were 
obtained by mail questionnaires sent to each 
university or college president, who was asked 
to designate an official to respond for all 
branches or divisions of his institution, both on 
and off the main campus. The initial mailout of 
the survey questionnaires was made on Janu- 
ary 31, 1969, and nonrespondent institutions 
received followup letters and additional ques- 
tionnaires in March and May, with intensive 
telephone followup with any large nonrespon- 
dents continuing through June and July, The 
data-eolleetion phase of the survey was com- 
pleted on July 31, 1969, 

The survey alsc requested separate data for 
101 medical schools, of which 79 are integral 
parts of universities and 22 maintain independ- 
ent status, because of the wide public interest 
in the medical and health-related research and 
educational activities carried out by such 
schools, A list of these medical schools appears 
in appendix C. In addition, data on 36 universi- 



1 U.S. Department of Health, Education, and Welfare, 
U.S, Office of Education, Education Directory, 1968-69, 
Dart 8: Higher Education (OE-50000-69) (Washing- 
ton, D.C, 20402* Supt, of Documents, U. S, Government 
Printing Office, 1968). 



ty-administered Federally Funded Research 
and Development Centers were obtained be- 
cause of their unique characteristics with re- 
spect to the performance and administration of 
R&D projects or sponsoring Federal agencies. 
Statistical data on universities and colleges in 
part I of this report and data on university-ad- 
ministered FFRDC’s in Part II are presented 
separately and are mutually exclusive. The list 
of university-administered FFRDC’s covered in 
the survey is shown in appendix D, The geo- 
graphic distribution of universities and colleges 
canvassed in the survey, by type of institution 
(based on highest degree granted in the sci- 
ences and engineering) is shown in appendix 
table A-l, 

Of the 2,175 universities and colleges that 
were sent questionnaires, 1,676 (or 77 percent) 
returned usable data (appendix table A-2), In 
addition, 88 percent of the 101 medical schools 
and all 36 of the FFRDC’s canvassed in the 
survey returned completed questionnaires. The 
response rates among types of institutions var- 
ied directly by level of degree granted in the 
sciences and engineering, as follows: doctor- 
ate-granting institutions, 93 percent; master’s, 
84 percent; bachelor's, 80 percent; and institu- 
tions not granting science degrees, 69 percent. 
One of the factors accounting for the relatively 
high response rate of doctorate institutions was 
the intensive followup of such institutions by 
mail and telephone to encourage their partici- 
pation in the survey. In contrast, the below-av- 
erage response rate for institutions not grant- 
ing science degrees, particularly small liberal 
arts colleges and junior colleges, was partly due 
to their reluctance to participate in the survey 
because they had so few resources to report. 
The failure of institutions with small science or 
engineering programs to participate in the sur- 
vey did not have a very consequential effect on 



